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~--Upon commencingwat 2000) asm. 

THE COMMISSIONER: Mr. Lamek? 

MR. LAMEK: Mr. Commissioner, I 
have as a witness this morning, and I have every 
expectation that he will be here for the day, 
Dr. David Seccombe. 

DR. DAVID WILLIAM SECCOMBE, SWorn 
DIRECT EXAMINATION BY MR. LAMEK: 

OF Dr. Seccombe, you are now 
based in British Columbia, but you were born and 
educated, at least to the Master's level, in 
Ontario, 

A. Thakliseconurech. 

On Touching very briefly upon 
the major milestones, you were graduated from the 
University of Western Ontario in 1967, with a 
Bachelor's Degree in Psychology. 

AS Thab Dsoconrectht 

Or Subsequently from that same 
University, in 1974, a Master's of Science dégree in 
Physiology. 

A. Corrects 

OF Subsequently in 1981, you 
received a Ph.D. from the University of British 


Columbia in Physiology, but I understand the 
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doctoral project you undertook was biochemical in 
nature. 

A. Heavily oriented to biochemistry, 
yes. 

Oy. Banal ly, min, tool, LOsl was a 
double year for doctorates for you; in 1981 you 
received a Doctor of Medicine Degree from the 
University of Calgary. 

As Thais correct. 

On I understand you are now indeed 
in title Assistant Medical Biochemist at the 
Shaughnessy Hospital in Vancouver. 

AG That iS correct, and Vancouver 
General. 

ee And Vancouver General, and 
working towards a Fellowship in Medical Biochemistry. 

A That La Correct, 

Os You provided me with a copy 
of your Curriculum Vitae which discloses that you 
are the author or co-author of a number of articles 
on a variety of biochemical subjects and that you 
have presented research abstracts in several forums. 

A. hat Leseorrec:, 

MR. LAMEK: I wonder, Mr. Commissione 


rather than embarrassing Dr. Seccombe any further 
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with a recital of his accomplishments, whether I 
hightumark Ghe CurricudumaVviteeras ansexhibites 

THE COMMISSIONER: Ves eGExchi bit y7 . 
pe Ne ess CurEveulum “Witae ot Um Davad 

William Seccombe. 

MR. LAMEK: OF  eDmnerkSecconbe ;, four 
interest here obviously is in your most recent 
publication which I believe has been a letter to 
the editor of the New England Journal of Medicine 
which«was wpublishedsin the April 11, 1983) edvtion 
of that Journal and which was headed "Digoxin-Like 
Immunoreactivity in Premature and Full Term Infants 
Not Receiving Digoxin Therapy". 

Perhaps you could identify that. 

A. Tiwolwla us tticornect vow, an 
the, dates, sGeeus; Apri. 14: 

Q. Ltkctsv Apri wit) eyoucsresquite 
right. My tired old eyes don't work as well as 
they used to on small figures. 

I am showing you a Xerox copy of 
the letter, just to make sure that we have the 
right one. 

A. That is the correct one. 

MR. LAMEK: I wonder if that might 


be the next exhibit, Mr. Commissioner? 


y 


P . Y rene 
. 2 ‘ f 
. ‘| xetdorw stasmia i fgieson ett to. tticer 6 dt tw 
«aididgs fis en anda. abbaiierets ous Atpm ‘Saeiat 
J 9teitet |. esy 7 AAMOTESIMMOS SY 
bived .20 26 es3iV flu oissyD | 7.00 TIAENXA--— 
.sdmossse melt A 
G = 

ch admonnee "4 .0 SIMA aM 
JHooet Jom woy ni ei Yievoivde sved jasisin1 
2 eijel s need. est svetiad TT ngisw RODD S: Lda 
ep bet to ,aixvol Oasipasd well eit To «i196¢'h5.sri3 

(6S €8CL ,Lt {iaqgh edd ah Beet ldua sew 1 
xopig" Hebsed saw moti bas | mvt Ol ded 4 
) Liwy is te iceg tobe ae AY Vityisoesion itoh 
a. Gbis0y mrexop 
el HLwWOD Goav-éasns 

Dea ITtoOs tour Lave | . 
Lia = 35 : 

; ; yely PLhIGs 2 t 
es ADOw F nob esys Bio Bovis vm .anpis 
2 tone > L528 71 hb DHeau vers 

. [94 & Voy puntwode ms I 
; feds o2ue oAsm (6a, tavt .istisia ona 
. Sia +Hpss 

$991 709 sti. ab Jone A ; 


tmis 2h xebriow, J 2 AAMASL AM a ! 


o2 sasha bina rh igtitee, 34 
2 ‘a 2 


a ate 7 
mvs ; i. © or : —_ 7 
. . 


— _ 


| 


! Ji - 


ae! | o 


2 4g 


a 


ee 


24 


25 


ANGUS, STONEHOUSE & CO, LTD. Seccombe, dr.ex. 619 


TORONTO, ONTARIO (Lamek) 
THE COMMISSIONER: ‘Dp oh op Rly 28F 
---EXHIBIT NO. 8: Letter to New England Journal 


Gated, Api, han. L983 .2e : 
"Digoxin-Like Immunoreactivity 
in Premature and Full Term 
Infants Not Receiving Digoxin". 
MR. LAMEK: tT ashould say7tha te 
I made available that letter to other counsel on 
Friday. They may or may not .all have,it...I have 
C@xtrancoplesmnere ace LT have :Of al) the mateuial 
to which I propose to refer. I will have those 
distwibutedprand copies of Exhibit .7,..the. Curriculum 
Vitae. 
THE COMMISSIONER: PAM Oda « 
MR. LAMEK: OO. Dre Seccombe,; Your 
Curriculum Vitae discloses no prior published work 
touching upon digoxin. Can you tell me, please, 
when and how your interest arose in digoxin leading 
to the research study which is summarized in the 
letter to the New England Journal? 
A. I guess it is approximately 
a year ago a baby in Vancouver was transferred to 
Vancouver General Hospital and the presenting signs 
and symptoms of this infant were such that the 
admitting physician decided that there was a 


substantial likelihood that the baby inadvertently 
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1 

4 might have been, treated with digoxin or in fact, was 

3 digoxinwboxi cs 

4 In ,order co rule this out of his 

5 differential diagnosis for the presenting signs 

6 and symptoms he ordered a digoxin level. There was 

; no recording of any dosage of digoxin having been 
given to this baby. 

: A sample was sent to the lab. We 

: returned a value of approximately, I cannot 

10 Hemenbenm tie exactniigure jabutattewas,about 1.5, 

11 1.5 being within therapeutic and certainly not 

19) toxic, and he was able to eliminate that as a 

13 Possibitptyesto~m ~the .. signsvandssymptomssthat 

a this baby was presenting. 

In any event, he phoned the lab and 
bi made an enquiry as to why he should have an answer 
of 1.5 and yet there was no documented history 
17 of this baby having been given digoxin. 

18 We then suggested that he wait 
19 for two weeks and repeat the blood level. Certainly 
20 we would expect digoxin, to be cleared from the 
a blood probably within six days of discontinuance of 
‘ the drug if by chance the baby had been given 
si digoxin inadvertently. 
a He repeated the blood sample two weeks 
24 | 
yA 


Fiat bP Na e aie 


a 
on = ats Op a aews se here Y wea 
P 7 as ened ae gprlcel- Mal % 


ne 7 
- = ° é FS a © My re | 
: y a 7? 

pe } a cy 


wan _ 


i LOBDT OF Ss ey } 


nig tu paved! : AD 
ee i | 
mY Byte F Ga F 
ee Bw ery? i. Poets, ‘ VERO? 
; \ ‘ ay — at 
(0! a Let i SOR A Pk fk LLae OCI , 
ir 
PAY Sew Gaal Pires 


STG emi 

VOW OS eae Ne ie esi” 
; y 

r 


Ort Bsw exer yaw brie ¢€.f I¢ 


uavip nead privet yded atta? To 


$e é ne te Ne eh a Pace 7 iid ¥ il be oud 
bart vise, ery sawetdy ve Vi push id 


it es oe lwitsasas oribinert! os pit 
‘re ‘ nt? pine oy ae 
ale t' 


2i6ewW. cd, Siqmsp hoofa bicter eo ss 
eden still 


ANGUS, STONEHOUSE & CO. LTD. Seccombe, dr.ex. ee 
TORONTO, ONTARIO (Lamek) 


later and we now got a value of 1.8 and we knew 
that during that two week period the child had not 
been given digoxin. 
We then took that same sample and 
sent it to two other hospitals in Vancouver, 
St. Paul's and Shaughnessy Hospital, and requested 
the digoxin level from those two hospitals. Both 
hospitals reported an answer back that was 
signiticant, in otieniwordsrabovelti2albut hovour 
Surprise all the answers were different. 
Nowehsiathis: chitdim fact tad sean 
given digoxin we would have expected all three 
methodologies to give us approximately the same 
answer. The fact that all three methodologies, 
which were different, gave us different answers, 
we then realized that we were probably dealing 
with some substance other than digoxin that was 
being recognized by the traditional digoxin method- 
Ologies. That is how we became interested and we 
thought’ that alJAthis insight'should be pursued. 
Oi Gan“youtttell me, Doctor, 
what symptoms were being exhibited by this infant? 
Pe. Tay Hot *&*eaLlly inka “geod 
postion to givevcomient on’ that..” Dr.-Whittield, 


who is one of the co-authors of our letter in fact 
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was the physician who was involved in admitting 
this child. I am led to believe he had high 
potassium levels and cardiac arrhythmias. 

MROESDRATHYs Gh angnot. getting all 
this. I know the witness is speaking into the 
MWELOpnone, HOULFCOULA she arepeat that last bit, please, 

THE WITNESS: Maybe I'm staying 
too close ~ I will stay back. 

Just to repeat, basically I said 
thatel dormnot think 1) am in-a position toraccurately 
detail the exact signs and symptoms that this baby 
was presenting. Dr. Whitfield would be in a better 
position to do that. He was the physician who 
admitted’ the child... If.my memory is correct, I 
do believe the child had elevated potassium levels 
as well as cardiac arrhythmia, which would suggest 
digoxin but many other things as well. 

MR. LAMEK: On §Yous “have: no 
recollection of the particular variety -- 

A. No, © could get you that 
information if it is necessary. 

OF You say you referred the second 
sample to two other hospitals after you had recorded 
a level of 1.8 nanograms per millilitre. 


A. That waS approximately. I do 
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not have the exact figures but I know it was 

greater ethan 1 45:. 

4 | OF And each of those other 

5 two hospitals reported levels in excess of 0.2 

6 nanograms? 

A. Lege 

Q. Did either of the other reported 


levels approach your level of 1.8? 


A. No ywutheyiedid not. 
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(Lamek) 
1 
2 . ; 
On Can you give me some idea of 
3 the order of those other levels? 
4 Ds. Well, basically -- the order 
5 of magnitude you mean? 
6 Q. Yes, please. 
7 ae BaSically there was one answer 
that was one-half of our original answer and one 
i that was just slightly lower than one-half. So, 
3 they were all to the low side of our answer. 
10 OQ. Buds lain teachrycase,. JT atake, 2%, 
11 from. whativeushavessaid, ess pthan ane inanogram per 
12 milliletre? 
13 A. Noppiieecach case I think -that 
‘al for most of these methodologies the lower limit of 
sens Pirviiyrorithescutrofiicpoint is usually of<a 
-2 and these tests can reliably measure values greate 
s than .2. All of the answers that we received on this 
oi broad sample were all greater than .2. 
18 0. Mes, £Leunderstand,; butyryou 
19 Said one-half of your reading, which is 1.8, and 
20 thererore, — take it thetrisevetsawere less than; one 
1 nanogram per milliletre. 
09 Ag Oh, »+VesthacLithought you-said 
ede 
23 
Q. NOvnno, tHOxXCVneulOuscsaiduthe 
24 
25 
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1 
2 ; : 
other two hospitals used different methodolgies. 
3 Were they all using the radioimmunoassay? 
4 A. They were all radioimmunoassays. 
5 Q. In what respect were the 
G methodolgies different, or do you know that? 
7 A. Well, generally speaking, these 
methodologies are not all that different, the basic 
: principle is the same, packaged a little differently 
\ and the radio label may be different. I think the 
10 major thing that one would be concerned about in 
il this particular case and the major variants between 
12 the kits would be the antibody because they all do 
13] rely on the antibody methodolgy. 
14 Orv. At that point in time, which 
re kia was syour waboratory using? 
A. We were uSing the NML Kit. 
16 
Q. NML. Kit? 
Wy As me Ss 
18 @) And the antibodies that came 
19 with that kit? 
20 As Thats LS. correct, 
1 Or Do you know which kits were 
99 being used by the other two hospitals to which you 
= referred the sample? 
Pie I know that Shaughnessy Hospital | 
24 
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was uSing clinical assay methodology. St. Paul's 
I can't remember what kit they were uSing. 

Or But is iyvounr mecollection.that 
Liawas'yeb aathind kit? 

A. biecectainlyywwas.a third kit. 

QO. So, the differences were in 
the kits and the suppliers of kits? 

A. Bhat ous Correct, 

®. And the variations in 
methodologies that applied to each supplier's own 
kate 

A. Phat correct. 

oO. Weert. Doo, DOCTOR, B Voli 
curious State having thus been peaked, what did you 
doz 

A. Well, as it so happened, I was 
invited to attend a research meeting regarding a 
different project that we had underway and at that 
time discussed the observation with Dr. Whitfield 
and together we decided we had better chase this 
observation. So, we then went to the premature 
nursery and collected some samples from 25 different 
infants in the intensive care nursery, none of whom 
had been given digoxin. There was no special 


selection process involved, there was just randomly 


‘bea aed o 
nee 
4 i 
pee 


ee ales SE 


; Sein gaenne 
Bee nl ) a 


1 


y 
en) 


at aw exerts -abayiovirt easnoild 


OTL naven ra a0 i 


m fal 


Mi 
‘ * aay 

viger sat ne J ire 
bid th ‘ a h om 


7 


24 


25 || 


ANGUS, STONEHOUSE & CO. LTD. Sseccombey dre .exs G27 


TORONTO. ONTARIO (Lamek) 


selecting 25 infants that were present and measuring 
digoxin in these 25 samples. 

Uy One thingil ftorgotsetovask you 
about, the triggering incident. How old was the 
child from whom the original sample was taken? 

A. This child I believe was 


approximately a month. 


Oke One month? 
A. Yes. 
Ore And the ages of the children 


from whom you took samples for the purpose of the 
studies? 

A. It is stated here in the letter. 
There was an age range of zero to 146 days. 

OF Abjivught Theother tthant recording 
the age of the child from which you took this sample, 
IT assume you did that? 

A. iat, LS coprects 

OQ. Were iyourconcerned*toeselect 
a range of ages? 

A. Initially we weren't. We 
obviously were concerned that that initial observa- 
tion was an isolated observation and, so, the first 
phase of our program was really to substantiate 


whether or not that was an isolated event or in fact 
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is this a commonly occurring event. So, there was 
no selection from age initially; later on we did. 

OF You.,say the first stage of 
the research. Does the letter which we have marked 
as an exhibit embody the results of the first stage? 

Avs mest 

Oy. So, you collected sample from 
25 children, now.know paui ans to have received 
digoxin? 

xy . Cenrect:s 

On And whose ages range from 0 to 
146 days. Can you tell me what happened then? 

A. Well, basically we collect 
those samples. We meaSured them in duplicate uSing 
two different methodologies. The NML methodology, 
which had given us the highest answer initially and 
then the clinical assays methodology which gave us 
the second highest answer in the initial observation. 

OF Can I ask you to pause there, 
Doctor. You told me that at that time the method 
in use in your lab was the NML? 

A. That is at the Vancouver General 
Hospital. It is difficult because I worked at two 
labs. The other lab was using the clinical assay 


method,which is Shaughnessy. 
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1 
2 
OF All right, you answered my 
° question, you had experience with both methods? 
4 ran Lesy 
5 Ok Good, «thank-you, .Soi,.xyou 
6 duplicated, that means you split each sample, when 
7 you Say you duplicated each sample? 
8 1s Yes 
5 Oe Well, these methodologies 
require very low volumes of sample in order to run 
my A. Yes. So, when I say we did 
uM MePinNeiPD ULcate ;2werwould.donait pinvdupbhicate,with 
12 each methodology, so, each sample was in fact 
13 measured four times, two times with each method 
14 within run duplication; in other words, they weren't 
15 run on separate times but together within the same 
16 run. 
Qi. Ablevaght. On. serum Ivtake it? 
iM A. Yes, sthatels.correct. 
“ Q Can you tell me the on-going 
19 storywror yehis.c 
20 As Okay. So that initially we 
21 made this observation and we thought that certainly 
22 it should be published and we elected at that stage 
23 to send it as a letter and then ran into two kinds 
Py of problems getting it published because of the natur 
25 


=o ei eh 
wit” ‘betwen ay aarots hc, ee ne 
Seboift-cit dod Leiw eons tecins: Biek kage Hod 
| ‘seek ~ ae : oe a 
voy ,Ce ~wOoY Ariel ROOD “f ’ ; 
neiw , ofimtee done’ ph Beye Hay Sree ere ry vo te | 
| cotames fone hataotiqub poy vse tiny 
eo rit 
eit cel GEO Ah Lea my 
sho’ wt elidnee to zone LOW Wo! “waar aeiopet” | 


} a a ; 
ow vee 1 vetiw .0S 0 \.aae es 


A 


[eos z | 
dgodlauh ag of ob BEN aw Yorn ti ago ne Ss b 
; " f 
/ heath Sow k Jag: CMR ll 1 ‘ ' "rt oe ee VAR 
: Lf iw yt OPIS ea) ot: (ie | ye RO bot ett ener 1a. ae ls 
F 
; Ligees i Cw Sorta wt ened 7 RPA fr ry Pe Lh tad : fa! 
Ii i 
ri tole adele ans ea ‘wf . 
i 1 v Cy +; tty rm? ( ee ee Dra i 3 i io \ ii 
i 
; ri3glw sedtepos: DT eonry Soar eiee fo ns af 4 
Tay iA 
" . t r 
x e*, 
PL mee a Hinks Sip / 
i € : : r , Beas ‘ 


dloneuig “Srep aT ey MB 1? 


Pie TLS wild spyeds sw Boe /podsavaeedo Sindy sham 


wove thie +5 bsipets sw Das berle etd ed Bd vores pas 


ei i ; r 


24 


2a 


ANGUS, STONEHOUSE & CO. LTD. Seccombe, dr. ex. 


TORONTO, ONTARIO (Lamek) 630 


Of “theytopic 

It was initially sent to New England 
and back and forth and then finally New England 
decided #tojsend aitout! for peer review ‘prior to: it 
being published and that delayed it by about three 


or four more months. 


In any event, it was published. After 


it was publised we then tried to determine at what 
stage does this material disappear or become 
insignificant because I know that using these two 
methodologies I measured my own blood level of 
digoxime@and Didontteake. digoxin*and! certainty! tthe 
methods were both the same, I had no digoxin. 

Q. Doctor, again let me interrupt 
you. You were going on to determine what you did 
after the work which is recorded in the letter that 
we have before us at the moment? 

A. That Srswcornec t. 

QO. I wonder if we could just stop 
with the letter for the moment? 

7S Pa EPOnt: 

On And deal with what you called 
themtirste phaser of this project. 

Nes Well, basically I would say 


wha the “bulkeot the first phase of ' * our work is 
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and what is encompassed in this letter. There was 
the initial observation, there then was a sample 
gathering of 25 samples. We have only reported a 
cross-range or cross-sampling of the 25 that we 
looked at. The article contained ten representative 
cases, there were 25 in total. 

Initially as well we looked ata 
few older children, normal, healthy, greater than 
two months children. 

QO. Let me be sure that I understand 
the table of the ten results that you do show on 
page two of the exhibit. You record ten samples, 
some of which are apparently from cord blood 
Can you explain that for us, please? 

A. Well, after we had run a 
few of these samples we realized that we were quite 
confident that what we were seeing was not some 
artifact, that there was something in fact present, 
that it tended to be present in neonates. So, the 
next question is, when does it first appear and 
when does it disappear. 

So, we felt that cord blood was 
readily available and we thought, well, let's measure 
Lt lm) “cord: blood and’ also in older children. So 


that we started to go from target group to either 
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0. So you reported results, four 


Samples On COLrdmO1O0d) Nor4.3776, 8 and 9,,. two male, 
two female, and then you recorded the age and days 
and sex of the children from whom samples were 
analyzed and recorded in this table, their weight, 
weight at time of sample taken? 

A. Pibeiieve that "Ls Correct, «yes, 
it is the weight at the time of sampling. 

0. You have noted any abnormalities, 
observed abnormalities in those children under these 
conditions; you haven't noted any medications they 


may be on and then you have recorded the level 


measured on the RIA for digoxin using the NML metho- 
dology? 

A. That's correct. 

0. And those numbers range from 
a low of 0.8 in the cases of patients 8 and 9, both 
cord blood samples, and interestingly twins, were 
they identical twins? 

A. I believe they were. 

0. Up to "a nigh of 4.1 nanograms 
per miltrlttre im-the*Gase of Patient No. 5, “a” rour- 
day old female baby who was premature and had the 
other attributes listed in your table. 


The 4.1 stands head and shoulders 


above any of the other results recorded on that page, 
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and obviously (isa start king result, Is it not? 


A. Wei + 

0. Well, one of the most startling 
things? 

A. Well, I guess the thing that 


startled us about the magnitude of these answers, we 
were aware there was research going on in lower 
animals and in fact in men as well, but typically 
the levels in men for digoxinlike substances were 
usualliya. seer Leseooasodl tmust admitnl wasyvnot only 
surprised to see the 4.1 bat walso: schei..8 +t. .was 


certainly higher than had been reported. 


0. And all the intervening levels 
as well? 

A. Leo. 

0. Because all of those levels 


with the possible exception of 4.1 fall within what 
is commonly regarded as the therapeutic range of 
blood levels for digoxin, do they not, and perhaps 
even the 4.1 at the upper end of the range? 

A. The .8 may be arguable, but 
certainly they would be close to the therapeutic 
range. 

0. Certainly levels such as 2.2? 


A. Yes. 
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0} BeOr 
A. 2ess 
0. Pee eand sor 
A. COnT CCU 
0. And these in babies who had 


not received digoxin? 

A. iia LS COLrrect: 

0. Is the presence of levels of 
something in the cord blood, and indeed I think you 
said the levels appeared to be showing up most 
dramatically in neonates, did those two observations 
suggest to you that there may be some maternal 
transfer of digoxin to these children. Did you make 
any inquiries as to whether the mothers had received 
aqigexin.: 

A. Yes. Actually all of these 
samples were obtained in our healthy delivery suites, 
our healthy, referring to the health, the status of 
the mother at the time of presentation and none of 
these women were on digoxin. We checked that out, 
but initially we looked at the maternal blood. 
Subsequent to this first phase of the study we have 
looked at many more cord bloods and in fact have gone 
from looking at mixed cord blood to a separate sample 


umbilical artery and maternal as well to see if there 
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was any gradient between artery and vein, or mother 
and baby. We found basically that levels were always 
higher in baby than mother and there was not any 
gradient between artery and vein. There was a gradient 
that would indicate, or at least suggest that we were 
getting some placental transfer of this substance. 
We did record a .3 I think was the highest one that 
we were able to record which may suggest that the 
baby makes material and sends it back to mum, I don't 
know. Certainly if it were coming from mum you 
could argue that mum's levels would be equal to baby 
OGein face bigheruthan baby. 

0. You told me a few minutes ago 
that. you analyzed serum that you drew. from.your .blood, 


from blood that you drew from yourself? 


A. Rat ele. cOrrect.. 

0. And .found..what,,.a nil.ora 
Zero sreading: 

A. They were all below the lower 


limit of sensitivity, for the methodology which was .2. 
Q. Have you similarly analyzed 
blood samples drawn from non-pregnant or non-recent 
mothers? 
A. Yes, because one of the 


technologists involved in our research projects has 


ate | 
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used her serum repeatedly for some of our samples, 
so I guess in that sense we have, we know she is 
zero as well. 

Q. And any levels that are below 
the level that you have talked about in relation to 
your own serum? 

A. Oh yes, we are well below, 
non-detectable in fact. 

0. You reported levels, as we 
have said to 4.1 nanograms per millilitre on the NML 
method kit and teen You told me earlier that 
these same samples, or parts of the same samples 
were also assayed with the kit supplied by clinical 
assays. You refer to that in the opening paragraph 
of,-your Jetter;.halt way:through the. paragraph 
where you said: 

"We also analyzed these samples 
without a commonly used radioimmuno- 
assay kit, clinical assay, Cambridge, 
Massachusetts, the values obtained 
were approximately one-half of those 
obtained with the NML kit." 

If one were to reduce by half the levels recorded 
in Table 1 in your letter, I take it most of those 


results would still be in excess of those previously 
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recorded or believed to exist as a cross-reactive 
substance in the blood of someone who has not 
previously had digoxin? 

A, Yes. I would say that there 
may be some question with the .4, but generally 
there seems to be a trend to the higher end, yes. 

Q. Domo lery fH ralthnough, Chesleve rs 
recorded by NML are more dramatic because they are 
higher, nevertheless even those recorded by the 
clinical assays method were, may I say, surprisingly 
high? 

A. We were very interested in them, 
yes. 

0. Do you have any explanation 
for the variation in the results as between those 
two methodologies? 

A. Well, certainly the ability 
LO Measure digoxin in blood is a function of your 
antibody, and the fact that the -- let me just back-up. 
Let us assume that we were measuring digoxin in 25 
people that had normal kidney function and were being 
treated with digoxin and we used these two methodologie 
We would see values that would be almost identical 
using the two methodologies. The foot when we did 


our sampling of 25 infants the fact that the two 
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C7 
1 
2 methods were giving us very different answers 
3 suggested that the antibodies in these two methods 
A were cross-reacting with some other substance that 
5 was present in the bloodstream of these babies, 


that was not digoxin, but probably had great 
similarities to digoxin. So the difference really 
comes down to antibody and its ability to recognize 
digoxin and only digoxin and to be able to discern 
the presence of digoxin and separate its presence 
from Substance X or whatever you want to call it. 

0. TiateeLewc. GCOOd. LErm TOr.se, 
betele spe Coat aor. Seccombe, it 15 not part of your 
thesis as set out in the letter which we have marked 
as an exhibit, that the substance that you were 
recording on the assay was digoxin? 

We are guite confident that it's not 


digoxin, 
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By 
OQ. Whatever it is, it is a 


substance that in one way or another, and you can 

talk> about’ thatein a momenttif¢youy would? binds 

with, clings to, the antibody used in the digoxin assay. 
Avs that iscorrects 
O8 And we have heard that there 

are certain known substances, in particular some 

ofothes metabo tess oridigoxingwhich are chemically 

sufficiently similar to the digoxin molecule that 

the antibodies used in these assays cannot distinguigh 


between them? 


As That is correct. 
O¢ Are you suggesting that substanc 
X is another such substance, which the antibody 


CannGtvadstangulshtroem’ digoxin, or distinguishes 
with varying levels of precision according to the 
antibody you use. 

A. Matas) correct:4 ¥ Bate uniert 
we isolate it and purify it I have to assume that it 
PSPnOt digoxinw! Manequrte* certainPit WH) Hot be; 
itYwill be -different* in®* structure, but very similar 
probably to digoxin with minor variations. 

Qs IT am puzzled by one thing, 
Doctor?’ If the clinical assay’s--antibody* does 


take up substance X to any degree that suggests, does 
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ditnetythat eventehe clinical assay's antibody cannot 
distinguish between digoxin and substance X? 

A. Yes, it really comes down to 
the relative degree of cross-reactivity between the 
antibody and substance X. In the case of the NML 
antibody, that particular lot number that we used, 
the degree of cross-reactivity waS approximately 
twofold greater than in the case of the clinical 
assay's methodology. 

©. Lnsother words, vathisenot 
simply a question of a substance. being cross-reacted 
with an antibody. There are different levels 
erossf=reactivuty? 

A. RHA teitSecorrect.navonua could 
argue that you would have an antibody the next week 
that would cross-react with substance X to a much 
lower degree than the previous week,or, alternatively, 
the NML antibody may be picking up only ten per cent 
of substance X, and I might end up with an antibody 
a week later that would pick up 20 per cent of 
SubstancesX.caSoyit aettaatunction ofsaentibodytcross- 
reactivity to substance X. 

Q. What appears to emerge from 
your having used the two methodologies on the samples 


is that there is a higher degree of cross-reactivity 
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between the antibodies you were uSing at this time 
from NML and substance X than there is between the 
antibodies in the clinical assay's kit you were 
then uSing. 

A. Covi Sy COBLECE. 

QO. Have you tried assays on these 
or other samples using other suppliers of kits, 
either instead of or in addition to clinical assays 
and NML? 

A. Yes, we have. We have recently 
Submitted a paper For s_publication sto «Clinica li 
Chemistry which we expect will be published in the 
near future, but in that paper basically we measured 
30 samples,using sevenidiffenent methodologies 


including NML and six others. 


O. Kits supplied by seven different 
Suppliers? 

A. Yes 3 

oF hyrecognize thatyhin aspre> 


publication phase, you should not be publishing the paper 
itself, but can you summarize the results of these 
comparisons for us. 

A. Basically we found in the 
seven kits that everyone of them shows some degree 


of cross-reactivity with substance X. In other 


dog ~ 


aad 
* Oe rt 
88 


noe Li aqme. 


ry : I) 
ue : 
eetorte mgift Io now dels, edie 

y re on a - 
x eons} aide idiw “oi emus | 
2) e is ¥ 


ek 


ANGUS, STONEHOUSE & CQ. LTD. Seccombe, dr. ex. 643 
TORONTO, ONTARIO (Lamek) 4 


words, all seven of them measured to varying degrees 
Substance.) but wnere was quite a’variation in the 
mean level that one would measure. The NML 
methodolgy was still giving us the highest answer 
and everything else was below that. And for this 
31 sampling, the size of the mean value for the 

NML kit was 1.3. The other kits ranged froma low 
Of 519 up to .94. ‘So the NML methodology in that 
particular antibody that we had was measuring 
substance X more efficiently than the other kits. 

OF Ai right, — Does it follow 
from that, Doctor, that one may minimize the 
recording Of substance X,and the consequent possibility 
of distortion of digoxin levels recorded in IRA by 
uSing that kit which produced your lowest level of 
CroSs-reactivity on that study? 

A. Certainly you would minimize 
the interference but we found substance X’ fluctuates 
from day to day as well so we have other variables 
that have to be taken into consideration, but 
certainly the lower the cross-reactivity the better 
off you are going to be. 

OF Once having established, as 
you did, the relative cross-reactivities of the 


seven kits that you used,could you have any 
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confidence that they will stay ranked 'as you were 
able to rank them on that occasion. 

Pie Aotually,.no.«. ;We, subsequently 
have checked other antibodies from the NML company 
and obviously we have stockpiled as much of the 
antibody that gave the highest cross-reactivity for 
future research purposes. 

Subsequent antibody lot numbers from 
the company have resulted in lower degrees of cross- 
reackivity. | _lnstact ,mthe jast.figure here in our 
paper actually demonstrates this fact, it looks 
as though the subsequent lot of antibody gave us 
about one-half the degree of cross-reactivity as 
obsérved in the first Lat poe antibody. We phoned 
the company to find outwhat was happening and they 
Said they had gone to a different rabbit for that 
antibody JoLr..’ ‘Sco obvious lyvalt.i sua. function, of 
antibody lot and it can fluctuate within a company 
Ohba AoOteitoy4d ot basis, 

Q. So there may be varying degrees 
of cross-reactivity as between different suppliers 
of antibodies and even as, at least on this occasion, 
between different lots of the antibody supplied by 
the same supplier? 
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1 
of age but yet premature, the material will still 
° be around. 
es On You recorded in the letter to 
5 the New England journal at the end of the first 
6 paragraph: 
7 "Full-term infants older than two 
3 months did not have high levels of 
; this immunoreactive digoxin less than 
‘ 2 ng Per mitiaiiter.! 
” A. ihat:1S correct. 
11 ©. With respect to premature 
12 babies, is there any indication that although they 
i3 may have levels higher than those recorded in the 
14 well babies after two months after birth, in terms 
is of elapsed time from conception there may be some 
correlation between the observed decline in values? 
a A. I would say that would apply 
x to the healthy infant,.yes. I am not so certain 
18 that it applies to a sick baby or a premature baby. 
19 o, Do the data that you have 
20 | oollected to date, Dr. Seccombe, suggest that the 
4 presence of substance X in concentrations greater 
ol than .2 nanograms per millilitre is to be expected onlly 
a in the early developmental stages of a baby's life. 
A. I guess I would have to say, 
24 
25 
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1 
Z 
OF Let me go back to the age of 
; babies forv’a moment, and’ T think” at’ this stage’ I 
: do need to let you take us beyond the first phase 
S On ‘te (Ss tuay*. 
6 Did I understand you to say that 
‘| in the first phase of the study the observation was 
8 that perhaps substance X was either more likely to 
3 be found in Significant concentrations in neonates? 
Ae Certainly that was our target 
~ group and that seemed to be the indication. 
Gy What aid you" do” to follow that 
12 up? 
13 A. As I alluded to earlier briefly, 
14 we obviously then wanted to establish the fluctuations 
15 of this material relative to ages, relative to weight, 
16 on a day to day basis and within day to see 
T whether or not this substance fluctuates within the 
day and on day to day. So we set up appropriate 
‘ sampling procedures to answer those questions. 
" oy! Terchat "study ste l COrng \ciie 
20 A. We have preliminary data, it 
21| is not published yet. We have indications that 
oy) material in healthy, well, full-term infants tends 
23 to reach negligible levels by two months of age but 
" yet if you take a premature baby at maybe two months 
25 
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no, because there is other evidence in the literature 
now recently published that would suggest that, at 
least indirectly suggest, that this same material 

may be appearing in certain pathological conditions 
im adubthnood. So I thnk Lt all,-depends on the 
relative health of the individual and what the 
Partienlarepathology+is.0£ Panhindividuad. 

O- I guess you have us at this, 
among other, disadvantages, Doctor, that your Table 
li) in the letter records only the results from 
TOSZOERERS 2Zoepatienrsssampled; and of, the. 10; the 
diagnosis, other than for cases of two of the cord 
blood records septicemia, infection, a variety 
Ofes nda SoOcattenstay Con. lupyut.it.that.way? 

A. TiatkwSecorrect. 

Or, Are the 10 a representative 
Sanplingwofe thes 252 

A. We felt that they were. We 
were not trying to zero in on any specific group but 
rather casting our net as wide as we could to see 
what sort of patterns could be established. 

Q. I asked that, because of the 
ten samples recorded in Table 1, the oldest is 
of age 50 days and therefore I have to take it that 


the observation at the end of paragraph one of the 
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letter; that full-term infants’ older than two months 
did not have high levels of this immunoreactive 
digoxin,must be based upon observations from one 

OF More Of? ther others 5s? 

A. that WS? correct: 

OF. Therefore I need to know what 
the well or unwell state of the other 15 was. Are 
these ten representative in general terms of health, 
indisposition, wellness, Or illness? 

i We were quite confident that 
they were. They were samples that were submitted 
by an out-patient pediatric department at the 
hospital, childrens young infants coming infor 
medical checkups for one reason or another. 

he So may I take it then that this 
whole group of children had generally some greater 
or lesser degree of indisposition? I do not think 
there is anything wildly serious recorded here by way 
of diagnosis. 

A. There babies were all 
sufficiently sick to be in the premature nursery. 

Oe And therefore even in that 
population your observation was that levels of 
Substance X declined to less than .2 nanograms per 


millilitre after two months, in full-term babies. 


‘@ Lory a. ae 


he S r apr “ ee —— f 
é ie : VOLISe VIPLIW PNLAFVAS Sf Sten 
. X i ; a: s : tH . om 
,@raonea rb ® 
‘ S IT Sy oF ded ral &) 5 Sit T A f 


.Yiseuun eroseneyy eit al ed Oe tore Ylsonsioltty 


: ala etl eat a mi . ia B fos a a | 
‘ing of news guotyre it bn it ce aN ‘} re us 
: ; , f 7 Z VS. ‘e a4 
. 90, alevyel teeth anu f aobsevab sade primary 
i) bark anu 
hs v 
tay LACT AE: Thody past ee) bettas m % gor piedue 
é rn ne a iv 
REAR woot ab i ay 8 
| ye +, Sie a 
ps ce a) a : s 
‘ | 
+ 


> 7 
ir Bi 
Gitae: 


‘s 


?/BB/ak 


24 


25 


ANGUS, STONEHOUSE & CO, LTD. Seccombe LU dr CX. 
TORONTO, ONTARIO ( Lamek ) 649 


A. In full term healthy babies 
that were not in the nursery. 

Ou When you say healthy babies 

that you sampled, as you have just told me, your 
population was of children who were sick enough in 
one way or another to be in the hospital? 

A. I think where we're getting a 
little confused here is that the 25 sample end value 
for this particular study was all drawn from the 
nursery. None of that end value of 25 were greater 
than 2, would be classified as a healthy full term 
Lntaney 

The statementethatvtrefers tor fult 
term infants older than two months did not have 
high levels of this immunoreactive digoxin and that 
represented. a small sampling. of five to ten infants 
that were part of the Out-Patient Pediatric Department 
that we analyzed for digoxin-like substance. 

Do you. understand that? 

There were 25 premature infants. 

Os Mest 

A. In the nursery that formed 
the bulk of this study. This statement that 
refers to the infants older than two months refers 


to another small study involving five to ten 
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out-patient samplings of healthy children. 


Os ALRCrIght, 
A. Ai prone? 
Cr, The final sentence of that 


paragraph then is based upon data recorded in 
samples from children other than the 25? 

A. Yes; I'mosorry. 

O's Refeureéd&torinathegfirstepart 
of the paragraph? 

A. iat Seri ghtpabhas ste ghte 
Initially we made this observation we thought, 
let's go to the other extremes of the line here and 
see just exactly when we lose this. So, I made 
arrangements to collect five, ten samples from 
healthy well children that were presenting at 
thesehingic? 

© . Okay," Doctor, “but even * there 
[Shaver roOvopserver that you say Invthe firs tepart 
of the paragraph: 

"We analyze serum and cord blood from 

25 premature and full term babies, 

age range zero to 146 days." 

A. Yes 

OF Of the ten whose results and 


characteristics are recorded in Table 1, the oldest 


i 
rae 


ve ' , 


‘ ou haem aelt i 


we 
se iv i 
2 ‘ ‘ iD « A 7 
i :) : 
: _ 
4 7 
‘ a 7 
a ~~ t 
: 
| 
. j ci ra tp aind 
6 
4 ie ea N tym 
A ar 4 iid to 
' 
A> 
i ; : : »} < i 
| é f ? 1) es 4 at 
f —~ 
t 4 ea) Oe ¢-4 i - ? 
. r : aw us ty 
. t a 
Cy ) ¥ 7 ' a? 
t ‘ s 
oioatio ome 
Ls ye 
: ~ 
rf i i 7. 4 a) 4 {) J rr) 
3 icy! ' gi yRa. boy 260s eyaeado, OF, OVEN, t 


,aoided ames Lig) bas, sty7eme1g ch ay 
BY BD AOLy OF) O78 opast ape | ker |. 
. nox A ; . 


bus 23 ,baea opty aed 02 a ‘ i i 
y a cot 


‘isith cells eae eae uname fi Pebionen: ‘ns 
; | : 

“i cy Th 

wie Oa te 

a ae aed ele | 


Cow 


ANGUS, STONEHOUSE & CO. LTD. Sseccombe, drex. 
TORONTO, ONTARIO (Lamek) 
1 
2 is 15. 
3 Bu Phat 'si rights 
4 OF And therefore some of the older 
e children must be among the other 15? 
6 ay Bxactiy, “right, yes. 
OF 15 people who are in-patients? 
: A. That's correct, yes. 
. : Or And therefore among those you 
? must have been able to make some observation as to 
10 whether these levels declined in babies who were 
11 at least sick enough to be in the nursery at the 
12 hospital? 
13 A. Well, those ones I can assure 
4 You awetecakh Greater than (P2; 
0% AMR eran . 
15 
AS AD eight. YSSo-fwe Rave’ a:'sick 
- baby that may be 146 days old in the premature 
17 nursery, i.e. greater than two months of age but 
18 sick, would have levels greater than .2. We take 
19 a comparably aged child who is out, healthy, well, . 
20 at home with mom, we get values less than .2, or 
‘i insignificant. 
oO". Okay, I just want to understand. 
i Of the over two month old but sick babies who retained 
. levels greater than 0.2 in the nursery, were they all 
24 
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ANGUS, STONEHOUSE & CO. LTD. eCccomMmbe , er. ex » 


TORONTO, ONTARIO (Lamek) 


premature or was any of those full term babis? 

AS Most of the babies were 
premature. I would have to go back and get out the 
specifics, Mr. Lamek., I must admit, that's my 
feeling that they were premature. 

Oe My concern is to understand 
what limitations or qualifications have to be 
placed on the final sentence in the first paragraph 
of the letter. You understand what I'm getting at 
right now? 

A. 1eS.. 

ORS Okay. Was any attempt made 
to separate substance X out of the samples by use 
of a process of which we have heard here, high 
pressure liquid chromotography? 

A. Certainly we plan to do that 


in the very near future. 


0. It has not been done? 
A. It has not yet been done. 
O. Okay, expensive equipment and 


procedure I take it. 

A. Well, I have a grant pending 
which that forms part of the proposal. 

Ou But clearly that would be a 


desirable thing to do, would it not? 
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ANGUS, STONEHOUSE & CO. LTD. Seccombe, dr.ex. 
TORONTO, ONTARIO (Lamek ) 
A. Certainly I think that if we 


could separate X from digoxin it would facilitate 
things quite a bit. 

Or But important to know even 
ue Vyouscantitsepa ratemit? 


AY That's true because it would 


facilitate’ isolation and purification of the material, 


yes, quickly. 

Ox Yes. Now, Doctor, you've 
referred to other work along similar lines as being 
done. It appears, if I’ may say so, to; be the sort 
of glamour project this year for the biochemical 
world. You're aware, are you, of other articles 
that have appeared in the last two or three months 
of reporting on studies similar in structure to the 
one you have just described? 

BS Yes, I must admit I've been 
away on a holiday, so, you have given me three that 
I have had an opportunity to read. 

Gr. Okay. I think you have» only 
very recently become aware of an article in this 
month's issue of the Journal of Pediatrics by Valdez 
and Brown entitled "Endogenous Substance in New Born 
Infants Causing False Positive Digoxin Measurements". 


A That's correct. 
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ANGUS, STONEHOUSE & CO. LTD. Seccombe, dr.ex. 654 
TORONTO, ONTARIO (Lamek ) 


Q. Essentially the same kind of 
conclusional finding that you arrived at? 

A. PTaat'so¢e ight 

es AUTUEPGRE.“* And asiiredd® that 
article, Doctor, you may not have had a chance to 
consider it closely yet and I don't mean to be unfair, 
but as I read it, four RIA kits, methodologies were 
uSed-ainethaewsendy, sneluding. the*kit*ofr clinical 
assays. Assays conducted on all of those kits, 
with all of those kits recorded the presence of a 
digoxin-like substance that was cross-reactive to 
one degree or another with the RIA antibodies in 
the kit, but as I read the results that are recorded 
on page 2 of that article, and I have copies of this 
article for counsel if they have not yet been made 
available. Perhaps I will just wait a moment until 
everybody*has:a copys “De you have a*copy, 
Mr. Commissioner? 

THE *COMMISSTONER: No. 

MR. LAMEK: Perhaps I can mark a 
copy and you can have it. 

THE COMMISSIONER: Yes, Exhtbib Noo? : 


—--=-EXHIBIT NO. 9: Article in the Journal of 
Pediatrics by Valdez and Brown. 
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ANGUS, STONEHOUSE & CO. LTD. Seccombe } dr.ex. 655 
TORONTO, ONTARIO 
(Lamek ) 


MR. LAMEK: Q. The second page of 
the Xeroxed copy of the article, Doctor, there is 
Figure 1 and in the left hand side of which is a 
recording of the levels from a digoxin RIA jin adult 
controls and on the far right hand side the levels 
recorded in amniotic fluid and then the centre block 
of the figure records the levels obtained by the 
use of the four methodologies there, supplies are 
identified on the first page of. the article. 

As I read the article, some 135 
children were sampled in all, new born infants aged 
between 2 and 4 days, and it appears from Figure A, 
does it not, that the highest recorded level was 
by Method A, which, interestingly, was clinical 
assays, one of the methodologies used by you, and 
was essentially 1.4 nanograms per millilitre; most 
results being, indeed all but four results being 
under one nanograms per millilitre, if I. read the 
table correctly, or the figure correctly. 

LT, would-be: grateful for your 


confirmation: thatclisam‘iso-readingwt correctly. 


A. Yes, yes: 

OY Because I have little confidence 
that hE fam ; 

A. Yess 
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ANGUS, STONEHOUSE & CO. LTD. Seccombe, dr.ex. ast. 
TORONTO, ONTARIO (Lamek ) 


ape Okay!) ©6060) (inal tsa nature/yo the 
same sort of observation that you have made and 
recorded in the letters of the New England Journal, 


but at levels rather lower from those measured by 


you? 
A. By the NML methodology? 
Os MES 
A. Yes. 
Oe Consistent though I take it 


with your clinical assays results. 

A. Certainly not out of line with 
ite 

On Next, Doctor, there is earlier 
this year in an edition of Clinical Chemistry, a 
very brief abstract or report, a study conducted by 
Hicks and Brett of the Children's Hospital National 
Medical Centre, George Washington University School 
of Medicine and Health Sciences in Washington, D.C. 
entitled "Falsely Positive Digoxin Results in Serum 
Specimens from Acute Care Infants". I have recently 
brought that’ toOyour attention; chave Tenors 

AY Thatvs copnect. 

MR. LAMEK: May that be the next 
exhibit, Mr. Commissioner? 


THE COMMISSIONER: Exhibit No. 20. 
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ANGUS, STONEHOUSE & CO. LTD. Seccombe, dr.ex. 65-7 


TORONTO, ONTARIO ( Lamek ) 
1 
2 eves 
=~ SHED Le NOR aus Study entitled "Falsely Positive 
Digoxin Results in Serum Specimens 
3 from Acute ‘Care \Infants" ‘by 
| Backs, and Brett. 
4 
5 | MR. LAMEK: Oxegechow, ethattis aeveny 
6 brief report and apparently samples were drawn from 
7 acutely ill or premature infants of less than six 
months of age and from children between the ages of 
8 
; Six months and 16 years. 
9 
I must confess, I'm not clear on the 
10) rather stersevrepont that appears here whether the 
11 | children of six months to 16 years were also acutely 
Be. ill or had been premature. Nevertheless, we can 
13 take it as we read it, I suppose. It is recorded 
chatitchats 
14 
"All of the samples from the children 
15 
Six months to 16 years yielded negative 
16 
results (less than 0.1 nanograms per 
17 MiLidlptere)!, fopLdigoxinvusingtalh 
18 Bignkecs yh 
19 Ar That’ senight: 
20 on With respect to the inéant 
a1 samples there were positive results in three of the 
| kits apparently concentrations of digoxin, can we 
poe 
| say recorded levels of something? 
23 
A. That ea Fignty 
24 
25 | 
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ANGUS, STONEHOUSE & CO. LTD. Seccombe, dr.ex. 658 
TORONTO, ONTARIO (Lamek) 


OIF Ranged from .2 to 2.9 nanograms 
per millilitreand the suggestion I take from this, 
Doctor, is thatsubstance X is shown up in these 
children under six months of age. Is that a reasonable 
inference to draw from this? 

A. Yes: 

Of Children had not been previously 
On digoxin and, therefore, .t take it, you would agree 
that what is being measured is not digoxin but a 
cross-reactive substance? 

A. Thats: correct. 

Ons But again demonstrating the 
variation that is observed not only between children 
of different ages but between different immunoassay 
kits? 

A. COLELeCc rs. 

Qs And the third of the research 
reports hot from the press, which I have mentioned 
to you, is again an extract presented at the Second 
International Congress on Pediatric Laboratory 
Medicine, that Congress having been held here in 
foronto, May. 29th, tormdunes2;, .L9é3. 

THE COMMISSIONER: ‘plea Mewkeg, 2 Sv ie 

MR. LAMEK: Thank you, 


Mr. Commissioner. 
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ANGUS, STONEHOUSE & CO. LTD. Seccombe, dr.ex. 659 
TORONTO, ONTARIO (Lamek ) 


=--EXHIBIT NO. 11: Document entitled "Second 
International Congress on 
Pediatric Laboratory Medicine". 
MR. LAMEK: Ow And once: again 1n 
the rather terse abstract that is there presented 
under the heading "False Positive Digoxin Results 
in Infant Sera with Some Commercial RIA Methodologies:", 
the authors being Danzer, Pratt, Lewis and Chandramoulil. 
Again, there is indication that levels of something 
that was cross-reacting with the digoxin antibody 
in RIA was recorded in children who had not received 


digoxin. 
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ANGUS, STONEHOUSE & CO. LTD. Seccombe, dr.ex. 660 


TORONTO. ONTARIO (lame) 
¢ 1 
/DM/ak 4 And different kits, methodologies were used there, 
3 and also the fluorescence immunoassay, are you 
4 familiar with that technique, Doctor? 
5 A. Very limited knowledge of it, 
6 it is a new methodology I know brought out by 
7 Abbott's Laboratories. 
Or But again operates basically on 
8 
( . the -- 
? A. It is an antibody based 
10 methodology. 
11 Q Immunology principle. 
12 A. Tha tea acorrect, 
13 Q Antibody sattraction. 
14 A “esi. 
-| Ours And again variations between 
( ' ; different methodologies. The results are rather 
ms interesting although the overlapping ages of some 
7 of ‘these children, may Gloucdithem ssuewaichtt secfhe 
18 highest level recorded appears to be in cord blood, 
19 their mean level that is, .67 nanograms, followed 
20 by levels recorded in the serum samples taken from 
a4 infants zero to 14 days, less than half a nanogram, 
_ and third maternal serum samples .38 nanograms. 
} There certainly does appear to be a decline in the 
" mean levels recorded as the ages of children advance, 
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ANGUS, STONEHOUSE & CO. LTD. Seccombe, dr.ex. 661 
TORONTO, ONTARIO (Lamek) 


1 
2 ’ : 
is that a fair observation? 
3 AS That fits with our observations 
e as well. 
5 Or So, Doctor, as I say this seems 
6 to be the hot topic in biochemistry this year, and 
7 Cleary "arrived et what) F°thinkeis called the cutting 
8 edoetot alae There seems to be a fast 
F growing body of research data to establish the 
: existence of what we are calling substance in X in 
10) very young children. Such disagreement as there may 
11 be betweenthe results goes to the levels that are 
12 being recorded, does it not? 
13 A. ihate1s' COBNeC rE). 
14 @' And those you have told us may 
is be dependent upon methodology that is used for the 
particular sample, and we have certainly seen 
gs variations between them. 
oe A. It would be dependent upon 
18 antibody cross-reactivity, yes. 
19 THE COMMISSIONER: What is the 
20 significance of the third column, what does that 
1 stand for? 
53 THE WITNESS: This is in which 
Particiwvary =— 
23 
THE COMMISSIONER: Tt is on this -- 
24 
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ANGUS, STONEHOUSE & CO. LTD. (Lamek ) 
TORONTO, ONTARIO 
THE WITNESS: This last page? 
THE COMMISSIONER: Ona Ex nibs te wa. 
MR. LAMEK: itn LS di abbreviation 


in number. 

THE COMMISSIONER: What does this 
Std.Dev.N, what do they stand for? 

THEW TNES Ss N refers to the 
sample size and the standard deviation is a 
Statistical term that gives you an indication of 
the degree of scatter that one obtained with the 
16 samples that were measured. 

THE COMMISSIONER: Thank you. 

THE WITNESS: And typically the 
95 per cent of the observed population would fall 
within two standard deviations of the mean. 

MR. LAMEK: Q. When you say N is 
the sample size, you mean number of sample? 

A. Tha tec.Secopcec ty 

O% That falls within the group 
described in the last column? 

A. Son.they did 16 cord bloods. 

oF Dr. Seccombe, at least with 
the NML kit you seem to be leading the field in 
levels recorded? 


ye Thatliasy. correct, 
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ANGUS, STONEHOUSE & CO. LToD. 
TORONTO, ONTARIO Seccombe, 6 li ~-CX. 663 
(Lamek ) 
Os Is the variation in cross- 


reactivity of different antibodies from different 
suppliers sufficient in your observation to account 
for the spread between the kind of levels we have 
seen recorded in the papers to which we have just 
referred, and the levels recorded by you in the 
letter to the New England Journal? 

DS. Yes,. certainly. 

Oi. You don't see any inconsistency 
between your NML results and the other results? 

A. Nop; iat factant is scomiexrting 
to see that with the clinical assay methodology we 


are very close. 


OF What then is the value of the 
NML levels? 

As In what respect? 

Oi Well, in the sense that they 


seem to be, they seem to tower over the other 
methodology levels, they are twice those in your 
exprience of clinical assay. 

A. mes 5 

OQ; And other results appear to be 
more closely akin to the clinical assay levels than 
to the NML levels, what is the value therefore of 


the NML levels? 
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ARGOS) RYONENC ESS & CO. LTO. Seccombe, dr.ex. 664 
TORONTO, ONTARIO 
(Lamek ) 


A. Well, from my own personal 
point of view the value is you have an antibody 
that has a high degree of cross-reactivity and 
therefore is a very potential and powerful research 
tool *to isolate” this factor or*substance: It may have 
just been fortuitous that at ‘ne time we made our 
initial observation we had an antibody in-house 
that was able to detect this substance more 
efficiently than some of the other methodologies. 

Os Unless we may be thought to be 
Saying any thing worl tical oF "NME -and“i"ts “product, 
it is fair to record that a subsequent lot of NML 
produced a measure of cross-reactivity that was 
apparently close to those of the other kits used. 

A. mot Loscorrect ana IF Know they 
are actively pursuing this topic themselves and trying 
reduce the degree of cross-reactivity. 

O". Is the message this, Doctor? 
Until such time as one can identify, isolate and 
separate out substance X, the purpose of performing 
an RIA for digoxin, one has to be aware of: 

(a) its recorded presence in these 
studies that have appeared; and 

fb)’ "cthe ‘element-of variation that 


may occur from kit to kit and to have some feeling 
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for the cross-reactivity of the kit one is using, 
is that fair? 

A. that. 1 1Snfainyethat) rsmcorrect. 

©; In an applied sense is that 
tLheesigniticancesotr rhea NMLrréesul tseeven?. 

AM Yes. I would also then 
mention though, that even given that you have the 
other variable as well which is the patient variable, 
because we find it can fluctuate quite substantially 
ET OMA aa dayatorda yi basiss 

Oe Absolutely. Now, accepting 
your results and of course we do and those obtained 
in the other similar studies to which we have 
referred, what is the significance of this research 
in terms of monitoring of digoxin levels ina 
clinical setting, forensic measurement of digoxin 
levels, what is the significance of what you have 
produced to. date, Doctor? 

A. Well, let's begin with the 
clinical signifaicancejed. think ithak tbasicallyiwhat 
it does is it at some level invalidates the 
therapeutic drug monitoring of digoxin in this 
particular age group until such time as we can 
develop a method that is selective for digoxin and 


only digoxin; i.e. can recognize and separate digoxin 
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from our substance X. 

OQ. You say it invalidates? 

Ae Well, this basically means 
Bhat iw eoctor 1s .going to titrate syhis drug level 
based on a laboratory measured value of digoxin it 
Gantcueatesal! kinds .ot-confusion,and.T have had 
experience with that certainly in Vancouver where 
apphysicwaneshad titrated his digoxin, in.a baby using 
the clinical assay methodology and Shaughnessy 
Hospital ran out of kits and so the sample inadvert- 
ently was sent to Vancouver General where the NML 
method was being used. According to the clinical 
assays method the baby was right within therapeutic 
range; according to the Vancouver NML result: the 
baby was grossly toxic and the physician was going 
Sha Zyaencedidnyt knowiguite what. tovthink, of it. 

‘ae Canal ust. ask: you, one 
explanation. You say titratehis blood level, you 
mean fix his -- 

Zz. Yes, initially when you dose 
these babies you give them a little and you measure 
a level and you follow it for a few days, and assuming 
continuance of normal renal function and you have 
your blood level within a measured therapeutic 


window that you assume it will remain there if the 
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dose is kept constant on a day to day basis. So 
that is titrating and it usually takes one or two 
measurements just to be certain that you have the 
baby within thaterangesouso chinicallysttezstreally - 
certainly within the therapeutic range, it is a 

real problem. Because, for instance if your method 
is measuring a base line level of 4 and you come 
along and decide you are going to titrate to a 

level of 3 with’digoxin) and you: don"t iknow thetbaby 
has a 4, you are going to end up with a 7, and it 
LSe®problem. /5Oreyousmay titrate to ia 3.iand) then get 
yours4 later on and:end up*with thes7» so .it is 

a problem. Forensically I guess it comes down to 
the magnitude of substance X, how high can it become, 
what are the factors that regulate, or can determine 
the levels of X, and indeed where does X come from, 
istiteproducedébysetheabodysorelisiat) cominggirom 
somewhere else. 

MR. LAMEK: Doctor; vI ithank those are 
all my questions. I wonder, Mr. Commissioner, if it 
might be appropriate to take the morning break at 
this stage to enable counsel to consider what they 
may want to do. 

THE COMMISSIONER: iyvtaketrt 


Dr. Seccombe is not coming back? 
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1 
2 

MR. LAMEK: Dr. Seccombe is not 
3 coming back, although I hope if it is absolutely 
4 necessary he may be available tomorrow morning. I 
5 havevspeken EouPr. Seccombe and he is agreeable to 

6| spending time now before cross-examination with 

7 counsel, in an informal way, to clarify anything 
that he may have said and to assist them in under- 

: : standing the preparation of cross-examination. 

THE .\COMMISSTONER: Webby , I imgont 

10 take a vote on this matter. I don't know how well 

11 the system worked yesterday. Would counsel like 

12 a session, a private session that is without the 

13 reporter and without me? Would they at the same 

14 time also like to have - how long is Dr. Seccombe 

e prepared to tolerate this? 

MR. LAMEK: I would think we would 
al not need to meet as long as we did last night with 
i Dr. Mirkin. Dr» Mirkin, spent) ‘an hour’ with ‘counsel 
18 and his evidence lasted considerably longer and 
19 covered a greater field than Dr. Seccombe's. I 
20 don{t-know, E need to be told how Long, certainly 
11 not longer than Dr. Mirkin was required. 

22 THE COMMISSIONER: Can we have some 
comments from counsel as to what they want? 
#0 MR. LAMEK: There may be no interest 
24 
25 
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indeed*in doingyany such thing. 

THE COMMISSIONER: Mi Marshal? 

MR. MARSHALL: IT never turn the 
opportunity down. 

Pie COMME SS TONER: NO eee TOW 
Welty eWoadtarpour, we wlll try Lt” for”-half an hour: 

MS. GOODMAN: lf-I°may comment, 
Mr.Commissioner. I was at the meeting last night 
ends? Gidrrimnd=1t quite useful. However, I did 
also feel that most of the information that we 
received from Dr. Mirkin last night would have been 
Prewerty™put ow ene record, DUt rt Gid add"to our 
understanding, *So the*tonly thing I am concerned 
about is certainly we can take that time but then 
we may come back and have to repeat everything on 
the record. 

THE COMMISSIONER: Crstheac 2S woe 
happens then there is no point in having it at all. 
The only purpose is to shorten the cross-examination, 
thatVs*alrr* rf redoesn’t "work we won't have 21t any 
more. 

Mr. Marshall seems to think it is of 
some assistance and you think it isn't, is that what 
I understand? 


MS. GOODMAN: Essentially I did 
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feel with respect to what happened last night that 

we would want to repeat a great deal of that on the 
record, now Vpaenee other counsel dont .agree with 

me. 

THE COMMISSIONER: Is there a 
difference between a great deal and all of it? If 
we are going to save any time I want to do it, if we 
are-noti going to Save any time I don't want to, it 
is as simple as that. 

MR. MARSHALL: The greatest benefit 
I think will be that we will all discover how 
stupid our guestions are and what not to ask. 

THE COMMISSTONER: If you discover 
that that will help then we won't have those questions, 
But an FE sn! tra hel pathen we wilt forget about it, 
1t as a dattle early to write rt off. I think we 
will try it. I suggest perhaps now we take a break 
Unrle whats co). VOuUmEatnk a2 Oo loLOckKe 

MR. LAMEK: I think if we were 
to come back at noon that should be ample time and 
sit in the normal way until lunch time. 

THE COMMISSIONER: We will come 
back at 12 o'clock. Where would Dr. Seccombe be? 

MR. LAMEK: We can be in a room 


right behind here and counsel can come right back. 
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tHe, COMMISSIONER: Yes, all 
You understand of course I will not be there 
you understand the reporter will not be there 
you get is only - until it comes out is only 


own level. 
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---Recess taken at 11:15 a.m. until 12:00 p.m. 
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---Upon resuming 

THE- COMMISSIONER: I am not asking 
for a verdict, but the question is, was there enough 
time, should there have been more or should there 
have been less? 

MRe LAMEKSe,Lothinkeltewas about.the 
right amount of time, Mr. Commissioner, you know, 
there 15 never Gudctesenough.,..In.terms.of.a.verdict, 
Tewouldslikejtorspeak, te. counsel possibly\.at the 
end of the day today to see what their reactions 
were. Certainly it was an interesting 45 minutes; 
whether it served to achieve the end that you 
desire, 1 do: noreknow.s+Time willwtell. 

THE COMMISSIONER: You have finished? 

MR. »pLAMEK: =». have finished, yes, 
thank you, Mr. CommisSioner. 

THE COMMISSIONER: Have you given 
any thought, gentlemen, as to who is to go first? 
Can I call on you, UuapBrown? 

MR. BROWN: Yes. I have only a few 
questions. 

THE COMMISSIONER: You are happy 
to proceed? Ald rigqney.ifinoronesel se.isrolaiming 
the honour. 


MR. BROWN: I have just been informed 
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1 
| 
Z | 
Depa Coden yuna ciat 12S not the previous order. 
3 MR. MARSHALL: I can go first, rather | 
4 than argue about it. | 
5 MR. BROWN: If that is not acceptable, | 
6 iwi pe quite happyeto go. first’. | 
7 Toe COMMIS SLONER: I think, Mr. ec Rees 
: we will take you. What I am going to do is any | 
| 
; time that anyone wants to agree to letting someone | 
: Go f£&lrSt, that 15 fine by me, any order that you | 
10 Voie Ono nWidel ylist, Call on. Vou Or 
11 whoever iS in your poSition first and go on , 
12 just taking them in order. 
13 Atl Fright, Mr. Brown, you can proceed, | 
14 then. 
15 CROSS-EXAMINATION BY MR. BROWN: 
OF There are Simply two areas | 
: that I would like toexplore with you and the areas 
V7 involve the use that we can make of your studies. | 
18 MR. LAMEK: Mr. Commissioner, forgive | 
19 me, I wonder if Mr. Brown would be good enough to 
20 go to one of the micronhones., | 
1 MR. BROWN: Yes, certainly. 
22 8 The first area that I would 
= like to explore, Doctor, if you could assume a child | 
who to your knowledge has not been administered | 
24 | 
29 | 
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a4 1 
2 digoxin, not on digoxin treatment, and you take a | 
3 premortem sample of blood and as a result of a RIA 
4 test, let us say, the highest one that you have used, 
4 this NML test, you have a reading of 30 nanograms per 
Tid eee we O limes nila eae. pin it 1S fale iG | 
: say, has shown on children of a certain age and a | 
: certain medical condition, that is, they are pre- | 
| 
oe mature and very young, that you have found by using | 
9 the RIA technique a certain background level which | 
10 is detected when you are using the RIA method and | 
11 this background level can range anywhere from | 
12 something greater ener 0.2 nanograms to approximately 
Fe 4.1 nanograms, an average of somewhere around 1.4 | 
nanograms. | 
14 | 
Is that a fair statement? | 
a A. That LS tal. 
16 Oi. If we go back to my hypothetical 
ay example of this child who, let us assume, is young, 
18 born prematurely, not in good health, there is a | 
19 premortem blood reading during when the child is 
96 young, the reading discloses a finding of 30 nancnranse 
per millilitre. How do you use your study to 
es interpret that finding of 30 nanograms per millilitre? | 
oe Do I simply take perhaps the highest level that you 
23 found as a background level 4.1 nanogram, oer ee 
24 that from my reading of 30 nanograms to give me a truer| 
25 
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finding of approximately 26 nanograms per millilitre. 


Ae Ideally you would want to be | 
able to determine what portion of your 30 value 
represents the drug digoxin and the substance X. 


To my way Of thinking, until we know 


what are the factors that determine the levels of 
substance X, and I think the only way you can really 


make a statement as to the relative contribution of 


each would be to separate the two and quantify them 
separately. 

Certainly we have not recorded levels 
anywhere sup to the 30 in blood,of our, substance xX, 
but we have to keep an open mind. I have absolutely 
no idea what are the factors that dictate our levels 
of X and what conditions would lead to extraordinary ly 
high levels of X. Maybe there are none. I just | 
don't know. | 

Or. Without want to pin you down, | 
without you having done the research into quantifying | 


theasubstance Xp, UseLtithen/fair :to+vsay»that,.the 


only use that we can make of your study right now 


is that if you do have a certain reading with the 
IRA methodology that that reading has to be qualified | 
by what appears to be a factor of anywhere from 


slightly less than one nanogram tO perhaps as high 
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1 
2 ae 
as four nanograms and that within that range there 
ss may be a detection of a substance which is not 
4 dicqom iy. 
5 AS That would be,with the state 
6 of the knowledge today, that certainly would be a 
7 good summary. 3 
8 Q. So if we go back to my original 
: hypothetical situation where we have this extra- 
: ordinary reading of 30 nanograms, would it be fair 
0 to say that the most you would want to venture at 
11 this point is that faced with the reading of 30 
12 nanograms per millilitre and in view of your study 
13 we might have to qualify or reduce that finding by 
14 evecertain: factor, recognizing thats part, of that 
15 reading may reflect the detection of a substance 
other than digoxin? 
16 
1 COL ECOL. 
Ly 
O- If we can move on then to a 
18 secondshnypothetical, a vchild who te on. digoxin ‘and 
19 is known to be on digoxin, again in the same age group | 
20 and the same clinical group that you are examining, 
1 a premortem blood sample is taken and again a certain | 
2? reading is found, let us again assume 30 nanograms 
i per millilitre, can I make the same use of your 
Study as I suggested previously, that is to say that 
24 
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in a child who isknown to be on digoxin we must 
qualify the digoxin reading obtained from an RIA 
Stucy py. a certalnetactor recognizing that that | 
factor perhaps reflects the identification of some 
substance other than the drug digoxin. 

A 1 think that is a true statement, 
yes. 

©. So ‘you would apply the results 


that “you have found not only to children who are 


known not to be on digoxin treatment but also to 
children who are known to be on the therapeutic 
digoxin treatment? 


A. Yes. | 


Q. At the present stage you would 


be willing to qualify any RIA result that you obtained 


by a factor of somewhere between greater than 0.2 and 


| 
4.1 nanograms per millilitre? | 


Pes Given the current state of 
knowledge. 

Q. Given this current state of | 
knowledge? 

A. xyes. 


MR. BROWN: Thank you, those are 
all my questions, Doctor. 


CROSS-EXAMINATION BY MR. STRATHY: 
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QO. Doctor, I wasS not entirely 


clear from you resume and your evidence in chief | 
exactly what it is you do when you are not writing 
learned letters to editors and not giving evidence 
in these. proceedings. Can you tell us a little bit, 
please, Sir, about what exactly you do in the 
hospital? 

A. Oificially I am classified as | 
an assistant medical bio-chemist, and I am in charge | 
=— overrthe. last two years. I have. been in charge of 
quaiizy controlwac Shaughnessy Hospital laboratory. 
I have been actively involved in establishing new 
methodologies involving high pressure liquid chromo- 
COGESaChy .. thank io per centwort. my <Eime. is also with 
the University of British Columbia, Department of | 


Pathology, as an Assistant Professor. I do some 


teaching, I am more or less responsible for Saeiatey 
to oversee the running of the medical bio-chemistry | 
lab and as well have an active research component | 
COi that seblas well. 

OR You engage in your own eee 
then, or research with others? 

He Veryvemuch. so. 


Oc Dos I take itethen from what 


You ve lpaicuchat much of your aay to day, time ve in 
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1 
2 
the laboratory? 
: ie Moc, 1bLon. act. the bench. | 
4 Oo» Was it in the course of being | 
5) in @Gfect abithe bench that you made this first 
6 discovery? 
¥ A. No. It was, as I mentioned | 
8 earlier, it was baSically initiated by a phone call 
: : f£uon.a sONnYSAClanvinguiGuing as) towwhy the original 
infant should have a value of 1.5 and yet have no | 
aR documented evidence of having been given digoxin. | 
ot QO. Leuwas invweEtect in. the 
12 laboratory then that it happened? 
13 Ne Oh, yes, the results were 
14 reported from the’. =-—iactuallysieuwas sthe» lab at 
15 VGH. 
16 OG. It is perhaps a little bit | 
: difficult for us as lawyers to have some eniveaiar ions 
| for the event Trself. yw.YousSay Lh yourpletter to 
48 the editor that -- it spoke of surprise. Was it the 
19 ‘type of thing where you jump up and down with | 
20 excitement shouting "Eureka"? | 
2 A. I guess the element of surprise 
22 came because previously the highest level that 
73 had been reported of a digoxin-like substance in 
a: man typically were less than .2 and the methodologies) 
| 
25 
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that were used to measure those levels had to 


be modified to make them even more Sensitive than was 
normally the case. So we were surprised because of | 
the magnitude of the levelsthat we were seeing. 

We did not expect anything to be as high as what we 
were seeing. 

QO. Obviously what we have seen in | 
terms of the articles that have been filed by Mr. 
Lamek, there a number of other parties involved in 
the same race aS you are? 

A. That 1s) idne. 

Oe Teale Lalo iO Say Lente Leary 
@ face to try and find out What this thing 1s?: | 

Pre We certainly felt the moment 


we published that the race would be on because I 


think that what we are seeing here iS maybe a 
natriuretic factor, some new hormone. 

Oo) You think it may be some new 
hormone? 

A. Yes, that is the underlying 
thought at the moment, that maybe this is the post- 
ulated natyviuretic hormonal factor that people have | 
talked about for years which is basically a substance | 
that would promote the excretion of sodium by the 


kidney. There has been evidence in lower animals 
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suggesting the existence of such a factor. 
Q's So this is something that has 


beenetheoni Zed ator some «time? 


As Yes, and some indirect evidence, 


but always the amount of material that people are 
able to obtain to work with was always very, very 
low and the significance of our observation is that 
in this particular age group it is very high so, 
FLOnwa Besearch spommt tot view, thatebs: avery 
interesting observation. 

Org So when you mentioned in your 
evidence that you were stockpiling the serum, what 
you really had in mind was setting aside the thing 
you know may find the something? 

A. That isyswght sa\Werhave Istock- 
piled as much of the antibody that gives us the 
highest degree of cross-reactivity that we could 
obtain from the manufacturer. 

Os If I understand what you said, 


Sir, in the course of your evidence, one of the 


things! jyou mayndo- ingetrying to isclate Mhiswsomething | 


is that you may use an HPLC methodology. 
A. We have a grant pending, and 
certainly that forms a major component of the Gram < 


OF The use of HPLC? 
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A. thaws prugh ty 
Os Are you able to give any 


comment) ate thisi stage as» to, whether: HPLC,is or is 
not dvkelve tom Sovate, this thing? 

A. imcthinkwetaate one; haspito, set 
up a methodology and determine whether or not it 
can or cannot separate the substance from digoxin. 

Certainly I think the odds would 
favour at this stage that the two compounds would 
come outa teinlye close to. each other,onhhighpressure 
liquid chromotography, mainly because the antibody 
recognizes those species. 

OF Sond WOWLds Dea adie hoa say then 
you) cannot really say at this point? 

A. Nos I cannot-.say until ID have 
an opportunity to examine it. 

Or Tf I may, 2 would Luke to 
summarize what I understand to be some of your 
findings. 

po I understandsefigstiot, adiine that 
according to your observations this substance is in 
the blood of ald. infants under the age of two months, | 
to a greater om lessengextent:, 

as Well, we have measured, I guess 
Tt would have to) say innssomes infants 1t would be 


below the detectible limit as published by the 
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manufacturer for the methodology, which is usually 
.2. In some infants we would get a .15, but 
typically most infants do have levels greater than 
P2e ein thateage=group: 

Ce MayeLhgakeoit, “siry that you 
have measured not only the 25 that you referred to 
in your article but a good number more than that? 


A. Yes. 


QO. Can you give us any indication 


of how many infants you or your group have measured? 


A. It would be greater than 300, 
Ewould: chink. 

Ole Greater than 300 separate 
children? 

As ves. 

QO. In that under two month age 
group? 

AY Yes, that is where we have been 


focusing our attention. 
On Do I understand then that in 
all of those 300 infants you have found this X? 


re Yes. 


Sy Subject to the levels that you 


mentioned just now? 
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THe COMMISSIONER: You say that you 
Gdn ween al eot them, Doctor? 

THE WITNESS: I guess the question 
really comes down to if you accept the lower limit 
SChesencitiyety sor the methodology to be .2, there 
have been one or two at .15, slightly below that 
cutoff, so if you want to delete those two then you 
would have to say that tlhe vast majority had 
Significant levels of the material, except in those 


very few that fell below the .2 level. 
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Q. So, when you say the vast 
majority had significant levels, you're talking about 
levels in excess of .2? 

A. Chae Nst comrech? 

OS Levels to the extent that you 
can be satisfied that when it is measured with the 
method you are in fact measuring X? 

A. Measuring a substance, yes. 


it's "asreal valu 


Qo Mims sorry 2 
es It's a real value. 
Oe Yes, it is a real value, not 


background or distortion? 

A. Yes,! yess 

Os Do I also understand, and I 
think 2t 1s stated) in efiiect in’ your letter, that 
this substance, according to your research, virtually 
disappears in normal healthy children after the age 
of 2 months? 

A. That's been our experience 
that it does decrease with age. 

Q, And it decreases with age - 
isprish) far cho sayidt wintually disappears? al really 
do not want to put words in your mouth and I hope 


you will disagree with me. 
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A. Well, the few children that 
we have done that have been greater than 2 months of 
age basically were down at the .2 or less level in 
normal healthy individuals at that age. 

@:. And when you say that few 
Children in thatrage level ythen,.,is it fain to,.say 
the majority of your research is children under 2 
months? 

Ag yee. 

O%s The next question then is, 
do I understand correctly that in premature children, 


babies born before term, I believe term is 42 weeks, 


rscwne | Rohoe mealad ay cats 


A. Forty weeks gestation. 

OF Forty weeks? 

A. TES. 

Q. Do I understand that in babies 


born before 40 weeks, the levels tend to be higher 
than in full term babies, or is that not something -- 
Aj Could you repeat that again? 
Oy Yes. Do your findings suggest 
that in premature babies the levels are higher, 
generally speaking, than in full term babies? 
A. Well, certainly. it is. within 


that group that we have found our highest levels. 
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TORONTO, ONTARIO (Strathy) 


OF Andwdo I) take at also that 
within that premature group, the duration of the 
factor being present is longer, in other words, it 
lasts more than perhaps two months? 

Pe Yeas. 

oO; Do I understand, and you made 
some reference to this in your evidence, do I under- 
stand that the health »of the child may be a factor 
in the detection of this substance, or the level of 
this substance, and let me be as specific as I can. 
Suppose you are dealing with a child less than 2 
months who has a heart condition, let us say 
congestive heart failure, would you expect that 
condition to have some effect on the level of X 
detected iniethat-child, assuming ithe ,chidd isn't on 
digoxin? 

A. Well, we're in the process of 
investigating that. Obviously it's a very important 
question to be answered, what are the factors that 
dictate the levels of X, and I don't have an answer 
for nyowseonpthet. 

QO. The~next conclusionsItake it 
we can draw both from your article and from your 
evidence is that the levels detected vary obviously 
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(Strathy) 
nas Correct. 
Os And you have mentioned that 


you in your testing I think tested at least seven 
different kits? 

A. Yes. 

Oy Was one of the kits you tested 


the Beckman kit? 


Ae No. 
(ep SFe yOu familiar with: that kit? 
A. TY naven'tused it but I'm 


familiar with the Beckman Company, I know they make 
ackit. 

O° Do you have any information or 
have you seen reports at all in the literature with 
respect to variations as they pertain to the Beckman 
kre: 

A. No, I haven't. 

Oy Did you notice - I see in this 
Exhibit No. 9, the article that was in the, Journal of 
Pediatrics which I assume probably has come to you 
just as recently as it has come to me. This article 
suggests, if you look at page 949, and Specifically 
the’ chart that's shown there, I think also it appears 
im the body of the article itself, «@ Suggestion that 


the level of this substance may rise for a time after 
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birth. Did your research indicate something to that 
effect? 

A. We have a publication submitted 
that would demonstrate the same observation. 

0, So... what. seset.oue,.rn this 
report is consistent with your observation? 

A. In certain individuals we say 
see a day to day variation. 

Oo. Not only a day to day variation, 
but to be specific, did you detect this rise after 
birth that seems to be noted in Exhibit 9? 

A. Im certain andi vaduals, “ves. 

OQ. While you have Exhibit 9 in 
front of you, I suppose it is fair to say that even 
though unfortunately the authors of this report didn't 
see fit to quote or refer to your observations in 
their report, that basically their conclusions support 
your conclusion? 

A. tT -thanketnak oo farrco gay “thet. 

‘OF And if you wouldn't mind looking 
in the headnote, or what I will call as a lawyer the 
headnote, I don't know what you as a doctor call a 
headnote, on the very first page in italics at the 
Lop. 


pe The abstract. 
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Q. thetrabstnace®, dobkbyrirgnt. The 


last sentence in the abstract Says: 


"Our results cast considerable 


annem 


doubt on the reliability and 

Giiveceat Utility of digoxin 

radioimmunoassay measurements on 

the serum or plasma of neonatal 

and infant patients." 

I take it from what you have said 
about the therapeutic drug monitoring and monitoring 
Of digoxin that you would basically agree with that 
conclusion stated there? 

A. Yes’. 

O. And if you would look again on 
the first page at the bottom of the left-hand paragraph 
in the main body of the text, the last sentence there 
says: 

"The presence of this material in 

plasmas. we" 
Do you see that? 

AY. we Sr 

O7 "The presence of this material 

in plasma causes false positive 

digoxin values of sufficient magnitude 


to compromise the reliability and 
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Pointe a nue of digoxin 
measurements in this patient 
population." 

I take it that you would agree with 
thec es) well? 

jas es. 

QO. Doctor, you mentioned in the 
course of your evidence references to research in 
lower animals, I think was your terminology, which 
I believe you indicated supported your conclusions, 
Or was consistent with your conclusions. Are you 


able to indicate briefly what that research was or 


is? 

A. Well, really, my reference I 
think to the lower species really related to the 
presence of a digoxin-like substance. It was basically 
referring to some early work with a natriuretic 
hormone in rabbits and rats and volume expanded 


animals. These workers were able to isolate an 


endogenous digoxin-like substance, the substance in 
fact had the same effect that digoxin has and that is 
basically to inhibit sodium potassium ATPAs enzyme. 
This material was recognized by digoxin antibody 
methodologies. So, it was in that context that I 


referred to it. 
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TORONTO, ONTARIO (Strathy) 
1 
2 Os Are’ you able to say at this 
3 point whether the something that you've identified 
4 is the same something that was present in these lower 
animals? 
5 
Ay No. 
6 Blas 
Oy You also indicated in the 
7 course of your evidence that some material may be 
8 evident in some pathological conditions in adulthood. 
9 I think that was the note that I made of it. 
10 A. Peat. Ss COLrect. 
11 Q. Can you tell us what you're 
1D referring to there? 

A. Well, there was an article 
published in the Annals of Internal Medicine of April 
14 ; 

of this year. 
15 QO. It's called the Annals of 
16 Internal Medicine? 
Li. A. Yes. 
18 O. Yes? 
19 Pea Lvhave: a copy of the article 
= I think. Here it is. The title of it was "Anomalous 
Serum Digoxin Concentrations in Uremia". Page 483. 
a OF What is uremia? 
14 A. Uremia? 
23 ae Yes. 
24 


25 
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A. Well, this basically refers to 


impaired renal function. 


O- That's a kidney disease? 

A. A kidney problem, kidney 
failures 

Ore And was there some suggestion 


that this material was present, or a material similar 
to X was present in adults with kidney failure? 

A. Certainly in the discussion of 
the paper it was one of the possibilities that the 
authors raised to account for their observations. 

QO. I suppose you're not able to 
say whether this thing that's been identified by the 
authors in adults is the same as your X? 

A. No. 

OF I suppose with any luck X may 
become the Seccombe hormone, or whatever? 

A. Lewouldulencountaen wt. 

QO Iesee. On the subject of 
kidney failure, as a doctor can you tell us, are 
diuretics one of the things you give to patients with 
kidney failure? 

A. Well, in certain circumstances 
I think they would be indicated. 
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understanding that with patients with congestive 
heart failure that kidney failure is very often 
a consequence of that? 

A. Often it is secondary to poor 
profusion of the kidney that you can have significant 
kidney problems. 

Oi. And one of the things you may 
do to a patient with congestive heart failure and 
kidney problems is you give the diuretics? 

ie Yes. 

ON Are you able to assist us as 
to what the effect of diuretics may be in producing 
this substance X? 

A. No. 

Ons Is that something you're going 
to be looking into? 

A. Weld; oI knowethere,are reports 
of cross-reactivities I think with certain diuretics 
and digoxin radioimmunoassays. We may get into it 
butecertainlynat'ts,net the,focus, ofymy,attention at 
the moment. 

O.. I take it you can't assist us at 
this point as to whether or not there is any effect 


Of mot ? 


A. No,+l cant, help vou. 
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Or. Doctorpnin the,course,of your 
evidence, I think pointing up to the problems that may 
result from the existence of this substance X, you 
mentioned a child who had been I think admitted to 
your hospital, or perhaps it was simply a child who 
had been referred to you where you found that the 


child was grossly toxic? 


A. No, I don't believe I said 
that. 

©. Do you recall your evidence on 
that? 

As No. 

O.. lenad understood that -- 

re This was the initial case that 


led us to the onset? 

Q. No, no, it was some time later 
in the course of your evidence where you were 
Suggesting problems that may develop as a result of 
the presence of this factor X and perhaps being 
observed in the course Gf monitoning sand hiethbink syouy 
I don't have my notes right here, but I made a note 
that you used the expression "grossly toxic" in 
reference to a particular child who had been referred 
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It's not mine and it just doesn't come to mind which 


particular case you would be referring to. 


oO: Nl ae wes Mg 
AY There must be a miscommunication 
there. 
2 
OR Well, perhaps some other Counsel 


may have a better FecoMbectuvon-Ofrle- than Iado,“or: 
perhaps I can check my notes and ask you at a later 
time. 

I take it that what you have been 
measuring in all your tests has been, to crudely put 


Lc, blood from children? 


As Mes. 

Ox ro) Te serum, -as’ that what 1 
actwal ly ils'? 

AY vest 

OF And is that what is standardly 


used or routinely used for the monitoring of digoxin 
in hospitals? 

A. I think most of them use serum 
but I think you can use plasma as well. 

oF Have you done any -- I'm sorry, 
let me start again. I assume from what you've already 
said that if we're looking at a particular premature 


child, and let's not worry about the extent of 
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. 
13 2 prematurity, but a particularly premature child who 
3 is, let us say, less, than 2 months of age, according 
4 tovour cindanoeswana "the findings of others there is 
2 a high probability that we will find this substance 
teins the blood wef “cnet child? 
, A. That appears to be so, yes. 
: Om And in, fact it may well Be a 
: 8 higher level of substance X than one would find in a 
9 child who is not premature? 
10 A. Under Certain circumstances, 
i1 yes. 
12 OE Are you able to say what those 
3 circumstances are, Doctor? 
A. No, we are pursuing that right 
14 
act the moment. 
_ QO. Now, have you done any research 
16 with respect to the presence of this substance X in 
17 tissues? 
18 
19 
20 i. 
21 
22 
23 
24 


oi ; es 
it 4 < (BLS y 5 my tes uct Bimert Q . 


. Bee : 
wo 
: is fis RRL ad or 
_ 
: A { 3 eo i j L4ee5 = Ae ; 
i | | ; 
, ; j ‘ 
j } } ae © ck: eet itt ae 
G ' | Y 
a ; | 
hes Wie) 
7 o - f 
ie » Jewed werta tc 
i \ "a aL 
‘ we 
e had it il Ga ow biid 
Fa 
i 
ae 
F ae 
' rr i 
; ; : \ LA : me, 
{ 
> et ne se 6 ey 7. 
tOoOwv {} _ 2 IB 2o0nsat enw 149 
iy 
‘ r ‘ , 7 
: LJ % : ’ } ‘ } oes 
Ps) ~ ” , Pe 
: ° hs nit mt a é o. & 5B 
i< 
a 
hy ry iro by ‘ ya i \’ with mw) 
4 = id ‘ » | 
; ye 
yee ‘ i 
i 4 bms ee s4+ of Poeadest mgiw 
. ong sadwe Bind! 30 sonseHetg SAF OF FoRR # 
| re ; * 
‘gumzels. 
ii 
j r 
: yf 
Pt : 
i . 
4 
} ; ; 


; ' 
| oy - y : + eee ‘5 
rr ip ts - 


wee 


a 7 aie Pe 


698 
ANGUS, STONEHOUSE & CO. LTD. Seccombe , CYr.exX. 


TORONTO, ONTARIO (Strathy) 
1 
A. Some preliminary experiment. 
3 Q.And are these tissues from living 
4 children or from dead children? 
5 A. Post mortem tissues. 
6 (Oe Post mortem tissues? 
7 A. Less 
Os And have your studies disclosed 
; the presence of the substance X in those post mortem 
9 
Lussues? 
uh Ane Mae Sr 
11 O.. Are you able to give us an 
12 indication - let me stop. First of all, are those 
is tissues taken at the time of an autopsy? 
14 AY That, 1S "correct. 
is QO. Within how long after that? 
A. Ohya wasuakly wiithiniel 2yto 24 
‘ hours. would think: 
te O; Gonildwa tisbe viescuthan +2 hours? 
18 A. It is unlikely. 
49 Ona So somewhere in, that .12 to, 24 
20 hour range? 
1 AYE Yes; 
29 OF Are you able to give us an 
indication of what levels you have found in the 
fo tissues? 
24 | 
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ANGUS, STONEHOUSE & CO. LTD. Seccombe, 6 99 


TORONTO, ONTARIO Cr.ex. 
(Strathy) 

1 
2 ae 

A. Well, we - I think it would be 
OUL Ou line probably tor me really to get into: that 
3 now. We are actively pursuing that and some of the 
5 preliminary data we have is based on an extraction 
6| methodology that we now realize was only about 60 
7 per cent efficient as far as the extraction of our 
4 material was concerned. 

Of So at least we can take it, sir, 
: that you have found substance X? 
ap A. We Have found substance xX, yes. 
11 Os In post mortem tissues? 
12 A. Yes. 
13 oO: And that is using the RIA 
14 method? 
ik A. Using the RIA method that gives 

the highest degree of cross-reactivity to the sub- 

“ Stance. 
17 

2 es And you are reluctant to 
18 indicate what those tests are, what those results 
19 are because you have not yet perfected your methodology 
20 Teer ea-c: La ie 
1 THE COMMISSIONER: JuSteta clarrry 
92 that last answer is this discovery of whatever it was 
, myo cniid that had not been; not had: digoxin 
; | administered to it? 
24 | 
25 
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ANGUS, STONEHOUSE & CO. LTD. Seccombe, cr.ex. 700 


TORONTO, ONTARIO (Seratiy) 
Hs WoL UNESS $ Yeo) Viva we -rueht. 
Pip ee RA ILY, 2 Oe eAnde amet COLrrece, 


Doctor, thaw vow would prefer not .to indicate what 
those results are at this point because you are 
simply not satisfied that you have perfected your 
methodology? 

A. That 1s correct. And we haven't 
done enough yet I think to establish a pattern. 

OF Can you give us some indication 
of how many you have done? 

A. Onywabout eight. 

Q:. And did you find substance X 
in the tissue of all those eight children? 

A. When expressed in per gram 
wet weight you have quite a large multiplier added 
into your final answer because of going to the wet 
weight or dry weight whichever. Some would be 
so low that I would have to say it would be non- 
existent but others were quite, well, within a 
Significant level. 

OF And I take it then assuming 
you get funding assistance this is something you 
are going to be carrying on within the next few 
months? 


A. Yes, right at the moment we are 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


Seccombe, cr.ex. FOL 
(Strathy) 


1 
4 actively involved in that particular aspect of the 
3 PEOVeCcE. 
4 ®. Do you have: any indication 
5 at this point as to when &#tewilinbesthatpyouewsll 
6 putydownhtoolssandistant writingsarticles? 
; A. We do that the minute we 
have the answers and we are happy with the answers. 
' tnadODigs KnOWpebt. isha Bunetionoof safundingrand 
. available manpower, et cetera. . Hopefully though 
10 probably by Christmas we should have something at 
11 least in a pre-publication form. 
12 ‘Om Of the tissue samples that 
13 you have done have you done any sampling of 
1A tissues, let us say a week or 10 days after death? 
Ae NOw, notbetakenrout tofnthe tbody 
Pe at that time. We have taken samples with, say, 
within 12 to 24 hours of death and maintained them 
V7 at minus 70 degrees, we have frozen them immediately 
18 in liquid nitrogen and maintained them at minus 70 
19 until we have analyzed them for our substance. 
20 Or; Are you intra posboLon ito lassist 
1 us today as to whether substance X would be present 
a in tissues taken from let us say an exhumed body of 
an infant less than two months old? 
o A. Never looked at it. 
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maser Siebcromne  Seccombe, cr.ex. 702 
Ox So you really can't assist us 
at this point? 
A. No. 
On One question as to procedure 


Cee OUMnOSsD italy Doctor,*and I*am-gqoing to’ask”* you 
COepuUL Tt Ihnethe context or*childréen*who are’ in 

the hospital for treatment of heart related problems 
and who are receiving digoxin on a regular therapeutic 
basis. Is there a system in place in your hospital 
where the digoxin levels of those children are 
monitored on a regular basis? 

Do Well, one point I should make 
clear here that I work at Shaughnessy Hospital and 
Vancouver General Hospital. The Vancouver Shaughnessy 
Hospital site now has twoother hospitalson site, 
one is Grace and also the new Children's Hospital 
and we are all joined. The Shaughnessy Hospital 
Vab= ages alivor ether digoxin’ testing= ror Chikdren”s 
Hospital, so within Children's Hospital per se I 
have no knowledge is to what goes on there, all I 
know is that the samples are sent to our little 
laboratory for analysis of digoxin levels. 

OF Are you able to say then how 
frequently the samples are taken for analysis and 
whether it is done on any regular basis for each 


child? 
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ANGUS, STONEHOUSE & CO. LTD. Seccombe, cr.ex. 7038 
TORONTO, ONTARIO (Strathy) 


A. Typically the blood levels are 
drawn during the initiation phase of the drug treat- 
ment and they do one or two levels just to make sure 
that the infant is within therapeutic range, and then 
keep a very close eye on renal function. Unless 
there has been an impairment of renal function they 
tend not to repeat their levels too frequently. 

Mito cre Ti y Mr. Commissioner, if 
I could just check my notes with reference to that 
Rabble uLawveny lds 

THEwCOMMISS TONERS: Yes, certainly. 
Do you need it now, you can come back in if you 
want? 

MR. STRATHY: Geel ow aise. Amaru abaceabieve! 

Fis cae cin et ae Prank scan outa tt context and 
Mr. Marshall has a somewhat Similar recall. 

OO. You were asked by Mr. Lamek 
about the significance of your research in two areas, 
clinically and. forensically. 

A. xyes. 

Or It was in the context of the 
clinical that you said it invalidates the therapeutic 
drug monitoring of digoxin until you can separate 
digoxin and X? 


A. Carrect. 
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ANGUS, STONEHOUSE & CO. LTD. Seccombe, cCr.ex. 704 


TORONTO, ONTARIO (Strathy) 
1 
2 
Q.2 And then you said, there can 
: be all kinds of confusion can result as a result of 
4 Substance X. You used the example, and unfortunatley 
3 I don't have the particulars of the example you gave. 
6 As I recall it was a child who had apparently 
7 appeared to be grossly toxic. 
: A Oh, yes, now you are refreshing 
my mind. That referred to - I referred to an 
‘ infant that had been treated with digoxin and the 
ss doctor had sent the blood to the Shaughnessy Hospital 
11 laboratory for analysis and he titrated his drug 
12 based on the results given from the Shaughnessy 
13 Hospital lab which used the clinical assays method- 
14 Ology. Then a few days later he wanted a second 
15 level. In the interim the Shaughnessy Hospital 
* laboratory had run out of the clinical assay kits. 
The technician forwarded the sample to Vancouver 
ve General Hospital for analysis, which useg the NML 
18 methodology, and basically we see about a factor of 
19 | 2 multiplier between the NML and the clinical assay 
20 methodology. Such that the answer that came back 
1 from Vancouver General was twofold greater than what 
9) he had received a few days earlier from the Shaughness 
- Hospital lab. In fact that value would have placed 
thretehtld Abiethinkrel trwasel aroundes6 orcd34,0r 
24 
25 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO Seccombe, OR Oe sb a (Baie 
(Strathy) 


something like that, and it would have placed that 
Cueromwerchiim a ctOxr1o range. So I” was” just’ trying 
toywmoLle or less ‘point out the kindof confusion that 
can sometimes happen when you have titrated with one 
methodology and then elect to measure at a later 
date using a second methodology. 

GO. And the "reason for’ that 
apparently was the variances between the kits? 

AS Yes, “tiatels Correct, the 
aderpodies “aorurty=to recognize I.would think: XxX. 

O* And my question to you was 
going to be, what was the range that was grossly 
toxic and you have given it to me I think around 
5.4 per cent? 

ee Phateis my recollection; it 
was in that neighbourhood, whereas prior it was 
about one and a half of that on the clinical assay 
method. 

OX One final question, Doctor. 

I am going to ask you simply to assume for the 
present purposes that in January of 1982 a group 
Of*chitdren-in the neo-natal ward at Sick’ Childrens 
Hospital became quite ill, a group in which one 
child died and five recovered. Of the five that 


recovered three were found to have digoxin, or 
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ANGUS, STONEHOUSE & CO. LTD. Seccombe, cr.ex. 706 
TORONTO, ONTARIO (Strathy) 


apparently digoxin in their system. They were all 
neonates and two were found to have levels in 
excess of .5 nanograms per millilitre and one 
was found to have levels:of up tol1.3 nanograms per 
nel PPrCre yal “eaké Pretthatethose “findings ‘in bight 
Of your -Lindings «would not ebé taSpartacular*surprise 
to you and might well be consistent with this 
substance X being measured. 

A’ Right. 

THE SCOMMISSTIONERE Excuse me, 
were these children who had or had not been treated 
Wath digoxin? 

MR STRATHY: Q. No evidence, 
Doctor, that these children had been treated with 
digoxin? 

Ee. Those results would be not 
Out of “lineswith oureobservationsyrte wottdn*tchave 
surprised me. 

MR. &STRATHYS Thank@youyteThesevare 
my questions. 

THE COMMISSIONER: Thank you, 
Maeve Strathy: 

Mr. Marshall? 
CROSS-EXAMINATION BY MR. MARSHALL: 


Q. I don't have very many questions, 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


Seccombe, cr.ex. NOD. 
(Marshall) 


1 
- DOCtOr we neCre are a couple -of areas that I; want to 
3 Cuplorew with, you, very, briefly....Is, it part.of. your 
4 function at the Vancouver General Hospital and at 
5 the Shaughnessy Hospital to engage in a program 
P Of monatoring therapeutic administration,of digoxin 
betore the stati, is that, part of. the. function 
f Or your Jaboratory? 
A. Our laboratory provides a 
9 service for the clinical wards for the measurement 
10| or determination determining blood levels of digoxin. 
11 OF So as a result of your experi- 
12 ence you are quite familiar with what would normally 
13 be encountered, or thought to be therapeutic levels 
a of digoxin anwinfants on digoxin therapy? 
oS Well, subsequent to our 
i observation we have taken an active role in the 
| literature and I have had no .personal experience 
17| directly with what is an appropriate level, but I 
18 have read reports as to what is an accepted level. 
19 QO. beurt not part oflany of the 
20 work that you are engaged in at the hospital to 
a have some understanding what therapeutic levels were? 
Agr Thal vie -cLue. 
oe 
O:. And your understanding was what? 
* A. My understanding certainly as 
24 
25 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


Seccombe, cr.ex. 708 
(Marshall) 


a function of age of the patient, that I believe that 
the Children's Hospital are upper end therapeutic 
is 3.5 nanograms per ml. Anything beyond that we 


Wolo ove tiuate Starting to get into the toxic range. 


Oe That is beyond 3 point -- ? 
A. 3.5 nanograms per Ts 
On And as a result of the work 


that you have carried out .recently and that you 
have described for us today, you have determined 
that there is this substance X, or what perhaps I 
guess you call digoxin-like immunoreactive substances. 

A. CGrrect. 

DO That may produce a reading in 
the standard RIA test of up to 4.6, 

A. nie 

OG: 4.1. £-understand that that 
range is a result of analyses carried on, I think 
as you have indicated, from several hundred samples 
of serum. 

A. Yyes., 

OG And that range on the basis of 
your research, the upper end is produced hy the use 
of one kit, NML? 


je That Ls correct; 
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QO, And that you have found by the 


use of some seven kits in total a very wide range 
in the results of analyses carried out on the same 
Samples? 

A. COre ects 

O« Can you help me, please, by 
advising what, using other kits, the apparent lower 
end of that range was ascertained to be? 

A. Could you repeat that again? 

OF You have indicated to me that 
uSing the NML kit you produced the upper end of 
that range of readings on these many hundreds of 
samples? 

A. Corned ty 


O; The lower range where you have 


positive findings beyond 0.2 nanograms per millilitre, 


usually considered to be the cutoff point, what is 
the lower range, referring to your own data? 
A. This data has been submitted 


for publication and I believe the lowest that we 


-- the study was conducted using 31 samples to cover 


the full concentration range as determined by the 
NML methodology, and then we took that grouping of 
31 samples and measured them using six other radio- 


immunoassay kits. 
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TORONTO, ONTARIO (Marshall) 
OF Yes 
A. The lowest mean value for that 


pooling that we obtained was a .19 plus or minus 
0.29 to be the standard deviation. 

om Does that mean, and you will 
have to correct me if I am wrong, does mean that 
uSing one of the radioimmunoassay kits on the same 
sample that with the NML kit produced a reading of 
4.1, that a reading very close to 0.2 was produced. 

A. That gives you a rough idea 
of the range, but I think to be fair one would have 
to say that the mean for the NML methodology was 
Pes Oepuyshomminusilth asvopposed ltosthen. botphus 
or minus 0.29 so that gives you an idea of the 
variability in the overall mean. 

O« Perhaps you can explain it for 
we Tay*people a tittlevmoretelearily,ethens: I 
understand from what you are saying that some of 
the assay kits, presumably related to the nature of 
the antibody employed, are-more specific in terms of 
identification of digoxin alone than are other 
assay kits. 

A. I would be more inclined or 
more capable of recognizing the X component because 


none of these infants had been given digoxin. 
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Q. It works both ways, does it 
not. NML, which you have retained a stockpile of, 
is less specific to digoxin than are some of the 
GtherikLis. 

A. Txdo notwthink we«can,conclude 
that because if I were to take the six or seven 
kits and went to an adult with normal renal function 
being treated with digoxin, each of the methods would 
give me the same answer. 

Oe As I understand it, perhaps 
you can explain this, on the basis.of. the work that 


youwcarried outwyou found ,ayeonsistent relationship 


as between the results given by all seven methodologies 


on the same sample, that is to say.if, using the 
NMLaresults youy;had a.finding.of X,.using.one,of the 
other assays,it consistently on other samples was 
at or about the same percentage in terms of the 
amount of the digoxinlike substance located, whether 
Lt bey 25.0er cant..obe30Mpenscantiand so.0on,.that 
Same proportionate relationship existed throughout 
Veit esting ~nd1LG hit anotZ 

A. We.~fing that 1t 28.08 function 
again, back to the antibody, because some of the 
relationships that we have been able to demonstrate 


on this 31 sample size, there is a direct linear 
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correlation between the NML antibody and one of 

the other kits tested. Yet, in other kits, the 
relationship fits more a parabolic model as opposed 
to a linear model. 

O% What I am trying to understand 
is this. You have reported, albeit pre-publication 
presently, on the analysis of the same sample or 
samples from the same source, widely disparate 
readings from the use of several different assay 
Kees. 

A. Yes, of substance X. 

Q. I presume that if you say, 
uSing the NML kit where you have a reading of 4.1 
and the child is not on digoxin therapy that you 
conclude that there is in fact 4.1 nanograms of 
something that is reacting with the antibody? 

AS COnrecty 

O.; Using the assay kit designed 
to determine the presence of digoxin,another kit, 
not the NML, you I take it have other results, some 
as low as 2-something, between 2 and 3. Is that 
the result of your research? 

A. Well, I guess it is just the 
figures that you have used are -- taking that 30 


sample size that I mentioned, the NML value would 
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De -Uweeltas Opposed tol lisay,oa “9. 


On Whatever the difference? 
Aa Yes. 
iaige But’ the results an terms of 


deveering therpresence; of or quantifying,an X 
substance, or a digoxinlike substance varied in 

terms of the specificity of the antibody to accomplish 
that end? | 

a Cornect.. 

Ol It seems to me, and you can 
correct me and I guess you will if I am wrong, it 
seems to me that the two statements are true: one, 
that NML is more specific in terms of its ability 
to detect the presence of the digoxinlike immuno- 
resetive substance; whereas another kit may be 
more specific in terms of its ability to determine 
the presence of digoxin, Simply because there is 
a less potential for cross-reactivity with other | 
substances. 

Are those two statement not true? 

Ass I would say that without the 
background noise in the system, both antibodies | 
have the capability of recognizing digoxin to an 
equal extent. Once you introduce the variability 


of substance X into the system then you are correct 
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uc 1 
Z 
in saying the two antibodies recognize those to 
; a different extent. 
i L-do not think you can’ say because 
5 the two antibodies recognize X to a different 
6 extent that youean Say that therefore they “have 
y atau rrerenteabrlity £6 LeGognize digoxin. 
8 Oy No, but I am Saying, and perhaps 
9 you have misunderstood me, is would not one of those 
kits, the one with the lower cross-reactivity, be 
- a more appropriate kit for monitoring digoxin levels 
L in children’on digoxin’ therapy? 
12 A. Yas Perc -worte t 
13 OF Tt may very well be that those 
| 
14 kits are equal in their ability to detect and 
15 quantify the presence of digoxin? 
16 AY COLLecrs 
a oe But the results given one 
assay are not going to be as subject to false 
a3 positive results as is the other. 


A. Correct: 

OR In that sense one asSay is 
a better assay for determining the presence of 
digoxin than another? 

AS in that sense 


ot In that sense, where in fact 
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you are testing for digoxin? 

Bes In the presence of the 
possibility of some background substance. 

©. | Yes, 

Do I understand then also that the 
determination of these background levels or the 
relative sensitivity of a particular assay iS a 
relatively easy matter to determine? 

A. Basically, yes. 

O.. And if we take as a therapeutic 
level, by that I mean I take it a level that a 
medical practitioner seeks to attain in the infant 
wri Wha trai VOUMSAY), won Dia 

A. That would be the upper end. 

0. Below that, using the NML 
assay method, where you, having tested a very 
large sample, obtained readings as high as 4.1, that 
assuming that this X substance is cumulative in 
terms of the analytical results, whether it is 
cumulative in its effect .or mot, then the: mosteyou 
would expect to find would be, assuming one is not 
into the toxic Bangesiorm there are, no clinical toxic 
symptoms, would be something in the order of 7.6. 

Is that how it acts, in your view? 


A. That has been our experience. 
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It is limited experience, but they tend to be 


additive. | 
OF So based on your knowledge and 
understanding of therapeutic levels, the research 


that you have carried out to date might serve to 


account for digoxin levels in infants elevated to 


Paeapegoni@siy. 6. but would not account, an the 
absence of clinical symptomology of toxicity for 
findings: =—— or might probablya notj°eon the ibasis\'of | 
your research, account for findings beyond that limit? 

A. Given the current state of 
knowledge, yes. 

Oe So they would not certainly 
account, and let us be somewhat generous, in your 
opinion without some other explanation, your findings | 
would not account for digoxin levels in children | 
subject to digoxin therapy, therapeutic administration 
of digoxin, say about ten nanograms per millilitre 
in serum? 

A. Again, given the current state 
of knowledge, yes. 

OF The Beckman assay kit was, 
you indicated, was not employed by you in the course | 
of the research that you were carrying out? 
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1 | 
2 
Os I am not sure, in answer to 

: Mr. Strathy, exactly what your response was. Are 

‘ you at all familiar with that particular methodology 

5 GL Rnors 

6 A. Tahavehnetvusedatteacnot 

7 O« I understand that it uses a 

8 double antibody? 
Aes ee. 

9 
O. Tsrthathla Concept ox methodology | 

“ Ehattiaratiavlitannl var touyou? 

_ A. I have read about it; I am not 

12 Hp enwit< 
13 O™ You have not considered whether there 

ial would be advantages or disadvantages attendant on 

15 a double antibody so far as the radioimmunoassay 

16 analysis that have been carried out? 

yi No. 
17 
©. You have indicated I think as 

Ms well when you answered some questions from Mr. 

19 Strathy that you would be engaged in the future in 

20 attempting to isolate this mysterious substance 

21 that reacts to a greater or lesser extent with the | 

22 various antibodies in these assay kits, and you 

93 would propose, I understand, to use a high pressure | 

aa liguid chromotography methodology in order to 
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: | 

2 | 
facilitate that extraction and identification. 

3 

Pike ee. 
oy Is it your understanding, and 
5 I presume it is, that that 1S an appropriate | 
6 methodology to employ, and that your expectation is | 

” that that methodology wouid allow you to Separate | 
3 out and extract that particular substance for later | 
‘ identification? 

A. Certainly from an expediency | 
© POlnb Of view it ts. the route, to'go., It 1s a very rapid 
a method. Whether or not it is going to enable us 
12 to separate our material, we just don't know yet. 

13 on But it is your expectation? 
14 A. We expect that certainly it | 
15 should be pursued, yes. | 
16 Os I would hope that you expect 
positive results from that’ activity? | 
17 | 
ee Por .sune. | 
18 | 
19 | 
20 | 
21 
pp. | 
23 | 
24 
25 | 
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MR. MARSHALL: 9Yes.).I‘m not sure I 
have any other guestions. It will be very brief in 
any event, perhaps it's a convenient time to break 
now. 

MR. LAMEK: Mr. Commissioner, just 
before we break, and again, to facilitate scheduling 
1f we can, I wonder if other counsel could give me 
an idea of (a) whether they propose to cross-examine 
and, tf°so0, “whathtergtit: 

THE COMMISSIONER: Mr; Roland? 

MR. ROLAND: I have no guestions at 
this stage. 

TUE GCOMMESSTZONERs: Okay, aMrs oRoeland. 
Mr. Rosenberg? 

MR. ROSENBERG: Yes, I'm the same. 

THE COMMISSIONER: Ms. Goodman? 

MS. GOODMAN: I have no questions, 
thank you. 

THE COMMISSIONER: Ms. Symes? 

MS. SYMES: I have no questions, 
thank you. 

THE COMMISSIONER: Mr. Young? 

MR. YOUNG: I am not proposing to 
cross-examine. 


THE COMMISSIONER: Mr. Ortved? 
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ANGUS, STONEHOUSE & CO. LTD. Seccombe, cr.ex. 720 
TORONTO, ONTARIO (Lamek) 


MRey ORTVED: Very brie£. 

MR. LAME Kee Lom sorry. What.did. Mr. 
Ortved say? 

MR. MANNING: He said very briefly if 
ateragii~. 

MR. LAMEK: Thank you. 

THE COMMISSIONER: Mr. Manning? 

MR. MANNING: Five to ten minutes. 

THE COMMISSIONER: . Mr. Tobias? 

MR TOBIAS:--—)I -would.think no more 
than 10 minutes, Mr. Commissioner. 

THE. COMMISSIONER: . Well, it. looks 
as though we might come to another witness this 
afternoon. Is there one available? 

MR. aALAMEK ++ (¥es,;1 scthinkithere may be. 

DUE AGOMMILGS LONER ss 4ves. alk wright. 

MR. LAMEK: Thank-you. 


--- Luncheon recess. 
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ANGUS, STONEHOUSE & CO, LTD. Seccombe, Cie Heal 
TORONTO, ONTARIO (Marshall) 


---Upon resuming at 2:30 p.m. 

THE COMMISSIONER: Mr. Marshall? 

MR. MARSHALL: Oot le of tenor t 
questions and I will be through, Doctor. 
CROSS-EXAMINATION BY MR. MARSHALL: (Continued) 

Gr. Were any of the RIA kits that 
you've used double antibody kits? 

ive No. 

OF Now, you were asked some 
questions about some research that you had engaged 
in involving post mortem tissue. Do I understand 
your response to those questions that, or by your 
response to those questions, that because of the 
methodology used and so on, it would be difficult 
for you’ to ‘address ‘any particular significance to 
be given to those particular results at this time? 

A. Well, let's say we are currently 
investigating tissue levels of our substance X 
that during the course of these investigations there 
were some methodological considerations that had to 
be worked out, that our preliminary data was based 
on an extraction method that we subsequently have 
determined to be less efficient than another one that 
we've now developed. “So that I think for’ me’ to 


give you levels, tissue levels based on an extraction 
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Seccombe, cr.ex. pas 
ANGUS, STONEHOUSE & CO. LTD, 
TORONTO, ONTARIO (Marshall) 


methodology that we find is less efficient than 
what we can now currently use would be misleading 
and it is preliminary data anyway, so, we are 

going to carry on and aS soon as we have the figures 
we publish them. 

Or How longhas that work been 
goimag on? 

A. Basically it's been going on 
for about five months. 

ON On what kinds of tissue? 

A. We have extracted heart, liver, 
kidney, gut. We haven't done skeletal muscle, but 
certainly a wide range of tissues. We've also 
looked at blood drawn from different portions of 
the body to see whether or not we can isolate the 
Origin of our material. 

Q.. On a large number of individuals? 


A. Not on a large, I would say 


approximately eight at the most. 


Q. Im sorry? 

Ae Approximately eight. 

Os. And these are infants? 

As These are infants, some very 


premature infants that died, none of whom had ever 


been given digoxin. 
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Seccombe, cr.ex. tes 


Cease (Marshall 

i 

2 O.. Well, when you say of the eight, 
3 some of whom - would the majority of them be - how 
4 many Of them would be premature babies who died, 

5| for instance? 

| A. I would have to go back and 

| look in that data for you to give you that answer. 
I just cannot remember. In the early stages we 

: were taking basically any autopsy material we could 
? get a hold of and therewewasnit much direction given 
10| to the pathologist as to specific age groups. So, 
11 we were extracting older children, children that 

12 died, that were one and a half years of age, for 

13 instance. 

is As we narrowed in on this problem 

a little more completely, we then focused our 

re attention to low weight premature infants. 

16 ©. And the objective of that 

17 research primarily was what? 

18 Ad Is to basically, number one, 
19 determine relative tissue concentrations of our 
90 | Substance X. 
re or I'm sorry, relative to what? 

A. Relative from tissue to tissue. 

= OQ. Within a single individual? 
as) A. Yes: 

24 | 
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ies 5h lea ales Ss lonlinaealaaaad Seccombe, cr.ex. 724 
(Marshall) 
om pnd “lekake ve thatethat is 


something in the future? 


A. Thiet. Saxe vont. 
en Yes. What else? 
Pe And hopefully gain some insight 


as to either the origin of this substance and/or 
the primary target organ for the substance, if in 
fact there turns-outnto,be one. 

GC. Specimens that, you utilize, 
I gather from what you were saying, were not procured 
in@woetel mightarefer¥togas.asparticularly scientific 
manner in terms of ensuring that particular organs 
of choice or specimens from organs of choice or 
specimens from organs of choice were obtained, 
I take it you took what was available, is that 
Gorpect? 

A. The pathologist on removing 
the tissue at the time of autopsy immediately placed 
Lt,into liquid nitrogen and the.tissues..were kept 
at minus 70 degrees until we extracted them at 
some later date. 

@; And I take it you are hesitant 
about discussing any results of those testings with 
us? 


A. I think at this stage it would 
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seccombe, cr.ex. Pio 
ANGUS, STONEHOUSE & CO. LTD. 


TORONTO, ONTARIO (Marshall) 
1 
2 
be =F yes, (i'm Mesitant./°Iteis’ premature’ at this 
3 stage. 
4 On You would rather not? 
5 | A. Yes, that is correct. 
6 O. Thank you very much. 
; THE COMMISSIONER: Thank you, 
Yes, Mr. Roland? 
| MR. ROLAND: Yes, a question or 
9 | 
| two. 
10) CROSS-~EXAMINATION BY MR. ROLAND: 
11 Q. Tt issaiquestion) thati arises 
1D out of Mr. Marshall's questions of you about the 
13 double antibody RIA procedure. Exhibit 10, which 
14 was put in this morning, which is the study done 
ii by Brett, which I think you had been referred to 
by Mr. Lamek before you testified, it seems to me 
* to indicate, that at least as far as that study 
17 is concerned, the one double antibody, RIA procedure 
18 gave a higher false positive result than the single 
19 antibody RIA procedures. Am I correct in my reading 
20 of that? 
1 A. I guess the statement in the 
me abstract is that one double antibody RIA procedure 
gave false positive results. 
23 
0. Yes. 
24 
25 
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(Roeland) 
1 
: Py in 954per cent of theranfants. 
3 Oy Which seems to be higher than 
4 | the false antibody results for the other single RIA 
5 procedures? 
” Ax As reported in this abstract, 
7 that seems to be. 
OO. I'm understanding the abstract 

: correct lyuthen;am) I? 
4 A. Hayingvas Look atei tyndn would 
10 classify this as an abstract of some preliminary 
11) work that's gone on and the initial observiations 
12 as found are listed in this abstract. 
13 OR Yes. And this abstract indicates 
14 that there seems to be a higher degree of false 
- positive results with the one double antibody proce- 

dure that they used then with respect to the single 
~ antibody procedures. 
M A. Yes, if you assume that both 
18 our procedures that were used in measuring the 
19 same samples, yes. 
20 os Yes;uallrraght,® Tsatheresany 
71 reason why you didn't choose a double antibody 

procedure? 
22 

A. Well, we didn't - I guess 

‘ basically theone we were uSing was a single antibody. 
24 
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ANGUS, STONEHOUSE & CO, LTD. 
TORONTO, ONTARIO 


Seccombe, cr.ex. Tek 
(Roland) 


I think that of the procedures used in North America, 
the vast majority of them tend to be single anti- 
body methods. 

Q. Yes. 

A. And also we had more experience 
with the single antibody method. 

OF Yes. Thank you. Those are 


all the questions I have. 


THE, COMMISSIONER: Yes, thankyou. 
Mr. Rosenberg? 

MR. ROSENBERG: No questions, thank 
you. 

THE COMMISSIONER: Miss Goodman? 

MS. GOODMAN: Yes, thank; you. 


CROSS-EXAMINATION BY MS. GOODMAN: 

@. Dr. Seccombe, you indicated 
that you have some limited experience with the 
detection of substance X in serum for infants who 
were not on digoxinytherapy and:who were, later 


administered digoxin. 


A. We have run into that experience, 
yes. 

0 4 And how many such cases have 
you studied? 

A. I would think two or three. 
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Seccombe, cr.ex. Lee 


ANGUS, STONEHOUSE & CO. LTD. (Goodman) 


TORONTO, ONTARIO 


On And what were the levels obtain- 
ea betore “and atter* the vadministrationsof 
digoxin? 

Aw irewouldyhavyemtosgovwbacksto 
be completely accurate . to refresh my memory, but 
basically the conclusion that we initially received 
from the data was that the administration of 
digoxin was additive to the result that we had 
obtained prior to the digoxin. . So, in other words, 
if you had a base line of one and were targeting 
for a S with your dose of digoxin, you would end 
up with something higher than 3. 

OF Do you recollect if any of 
those final results were above what I believe you 
said was the upper end of the therapeutic level, 
Which" would be™s 5? 

THE COMMISSIONER: That's the 
normal. ~ T#meanyPS.15)-ms hacbene upper end? 

THE WITNESS: That:7s"the normal cut- 
off for the upper end, yes. 

THE COMMISSIONER: Tesi? 

THE WITNESS: Ves. It varies but 
rmewerin that range, 3.5. 

You see its is a functrich of which 
particular antibody we were using at the time of 
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Seccombe, cr.ex. 729 
ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO (Goodman) 


1 

2 the methodology and we discussed prior to lunch that 

3 one individual case where we were following that 

4 individual and it was given that the two methodologies, 

5 there was quite a discrepancy between the answers. 

6 The one inference that I'm talking about now, the 

, method that we were using for that infant was the 

clinical assays method which has about approximately 

: one hae the degree of cross-reactivity of the NML 

? method. When we treated it with digoxin, the baby 
10 went to the upper end of the therapeutic range but 
11 didn't exceed it. 
12 MS. GOODMAN: O.e© Didnt exceed, it. 
13 And what were the ages of the children involved in 
“a those particular cases? 

A. I'm just wondering if I have 
the data with mévon that kiddie, sIacan!t. lay my 
~ hands on it right at the moment but it was a pre- 
17 maturermantanks rapproximately: lOs to! d ludayseofsage. 
18 On In other words, of the few 
19 that you have referred to would be within the 
20 two month range? 
1 A. That's. true;h.less» than-itwo 
months. 
22 
oF And with respect to their 
74 health, they would have either been premature or 
24 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


Seccombe, cr.ex. 730 
(Goodman) 


they would have been infants? 

AG COrrect ? 

QO. Thank you. And you stated also 
that your research to date might serve to account 
for an, ClevationnuplCtonm] 26); 0and:I take 1Teviyom that 
you meant the 4.1 being the highest level that you 
have reached to date in measurement of substance X, 
plus the high range of therapeutic level of 3.5? 

A. res. 

Ot Andrwi Chicthaee?] .6-p would va 
reading of 7.6 on a child who had been on digoxin 
therapy, would you expect toxic effect? 

Bis Well, it would all depend on 
whether or not the substance X has biological 
ackiuvisty: simitar stordigoxint 

QO: And can you speculate on that? 

A. Not at the moment. We have 
some preliminary evidence but that's premature. 

Oo}. That preliminary evidence 
indicates? 

A. It falls into the same realm 
as the tissues. We are pursuing that very actively 
at the moment, I think that is a very real and 
important question that has to be answered. 


oc. Thank you. 


‘yoda dud sonebive. yusnimilerg, emee | 
« al ‘sins 
4: Vide AY : | 4 ae \) ' ; cy -) a 
—_ : 7 _ 
we a al veal E 
Seavsotbat job” 
7 4 Le : 
i) : { —_ 
% : - os a ayer a, 
81 OM 2 if o@gmi BLIat 3A Hh a 
‘ rs 


nay sedd potieavg e716 oW .acvae lt? at? es ee 
. a 


.~- ; Vv +4 ID 
‘ ; . ! Di . cine ae . 
j bas [nex ¥xev 6 el Jade Aoids. 7 I ASMO eos 385% 
‘4 ' ! > ha j F ; a - , _ 7 » ; per 2 A 
-berevéais od 69 sad tit apltesup 3a Jzoqme: 
aA a. : ; : : oa 
le is y - i oh nel ; eer ee i?! i 
2 > ~~ poy ines? ae , : 
j 5 he fa Ler a ne tj 
a i ST 4 i, i 
if F 7 
es ih! ane 


anete: Ub aa atege Sanaa ibd Seccombe, cr.ex. 7 3q 
(Ortved) 
THE COMMISSIONER: Thank you, 


Miss Goodman. 

Miss Symes? 

MS. SYMES: No questions. 

THE COMMISSIONER: bes Young? 

MR. YOUNG: No questions. 

THE COMMISSIONER: Me. Ortved? 
CROSS-EXAMINATION BY MR. ORTVED: 

2 IT take it that what you have 
been telling us today, Dr. Seccombe, is that your 
Stucgy 1s really very much’ in its infancy, would that 
be fair? 

A. That's a fair statement. 

oO. And I take it that might be 
extended to the study of some of the aspects of 
digoxin generally, as Mr. Lamek has already indicated, 
correct? 

A. That is correct. 

O. As well as your study being in 
its very embryonic stage, as I take it you will 
agree with me, that the sample certainly upon which 
you have reported here today is a very small one. 

Le As it relates to the blood 
levels I would say that it is certainly from a 


scientific point of view a significant number. As 
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Seccombe, cr.ex. Tee 
ANGUS, STONEHOUSE & CO. LTD. 
TORONTO. ONTARIO (Ortved) 


é far as tissue levels are concerned, Iwuld agree with 

3 VOULrTScacement. 

4 Oy Well, “2n terms of blood’ levels 

5 and your characterization of significant number, 

6 we are talking about in terms of what, 35 or 40. 

7 Ae Since the initial observation 
was made we have done well over, well, I would say 

ae in the neighbourhood of some 300 samples. 

, THE COMMISSIONER: Tem Sorry 300? 

10 THE WITNESS: 300 samples. 

11 MR. ORTVED: Q. In terms of what 

12 you have reported upon to us, we are really only 

13 talking of a sample of something like 25, plus 

14 anocier 0; vsntt that correct? 

. Dis We're talking “in the. anttral 
published letter to the editor in New England, a 

+? sample size there of 25. 

a Q. Beene. 

13 A. The current publication that‘s 

19 submitted represents - there's an end value of that 

20 size (ol butewin, our secs10n 1 pointed out thet 

74 because of the limitations of sample volume that 

7 there had to be a lot of analyses done prior to 

| Carrying out that investigation in order to pull 

a up appropriate levels of samples that had X in it. 

24 
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esa eieneuoues & Fe LTe: \ (ortved) 
1 
2 
oF Right, 
3 
A. So that we could carry out 
our further studies. 
S Ow Okaye aMyepoint.is that you 
6 haven't really reported to us on the samples that 
7| are the subject matter of your second paper. You 
j 8 || really are only reporting to us today on your, first 
9 paper, right? 
a Le Yes,. I),guess.that's.it,.vyes.« 
Or. Because, really, we haven't 
a questioned you about the subject matter of your 
12 second paper because we don't want to impair the 
13 BspectccOtabtsopublications 
14 Ae Yes,-it is pre-publication data, 
15 thatt sauaght. 
16 Q. Mhatis pagniey In terms of the 
17 actual sample that you've been questioned about today, 
that's a small sample? 
_ A. That's a small sample. 
HW Qe And even if we were to talk in 
20 terms, Dr. Seccombe, of a sample of 300. 
21 A. Yes. 
22 Q. Am I correct in understanding 
23 that various of these scientific investigations 
24 involve thousands upon thousands of samples? 
il 
| 
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TORONTO, ONTARIO seccombe, cr.ex. 734 
(Ortved) 
A. Yes, obviously the more times 


you can make an observation the more significant it 
Porand iu wis COmeOrting to see that many other 
people are making the same observations. 

oF MnO shen LT vtake at hat “you 
would agree obviously that we know a lot more about 
di’goxin and aspects of digoxin’ and in terms of levels 
of digoxin and what is and is not a possible false 
positive in 1983 than was the case for instance even 
aayearcor so ago. 

A. I think that's a fair statement. 

ae And you've told us that based 
upon your analysis, the ultimate effect of your 
fabsce positives, 15 in fact digoxin-is administered, 
is an additive effect? 

A. Thats correct. 

OF And you've told us about the 
various elements which can operate to vary these 
false positives, I won't repeat those, but I think 
to summarize something you've said, certainly age is 
one. item which, in your investigation, arfects these 
false positives? 

A. That Ss Correct, 

oF On the other hand, you've 


told us about a publication that suggests, although 
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1 
2 ed, 
your false positive would appear to be confined 
3 for the most part to neonates and premature children, 
4 there is at least one writer who is hypothesizing 
5| that this may also be the case in adults, is that 
6| CSORrect: 
, BY Tha tes icorreetx 
Os So, there may be additional 
: ramifications of these investigations that we don't 
? know about yet. 
10) A. That's for certain. 
11 Oo; And furthermore, you mentioned 
12 that one of the factors that can't be discounted 
13 in terms of variation is illness? 
14 A. COLrEeEct, 
On And I don't know whether you 
"i were questioned about this, but I take it that one 
of the categordes of illness that we have to 
17 consider is possible congenital cardiac effects. 
18 A. Certainly it would have to be 
considered. 
19 | ‘ om But; asi I understand the sample upon 
20 which you have conducted your investigation upon which 
1 you reported today, it was not, it did not include 
= or was not confined to natients having congenital 
| cardiac defects. 
23 ; 
A. There were some infants 
24 
25 | 
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ANGUS, STONEHOUSE & CO. LTD. 
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Seccombe, cr.ex. 736 
(Ortved) 


within that group that had cardiac congenital 
defects but certainly it wasn't confined to that 
population. 

0. Right. And as far as you are 
aware, I take it that there is not presently 
available a study which would pursue those questions 
which you have been pursuing in relation to 
congenitally cardiac deformed babies exclusively? 


A. Not to my knowledge. 
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TORONTO, ONTARIO (Ortved) 
DM.jc 
(. BB’ 1 
2 A. Not to my knowledge. 
3 0. bec againe. take it Let “1s 
4 one of those questions that has to be raised? 
5 A. Certainly. 
Q. I think what you are telling 


us is that the potential additive effect of what 
may be an endogenous substance in congenitally 
cardiac deformed babies is not known? 

A, No. 

MR. ORTVED: Thank you; “Those are 
my questions. 

THE COMMISSIONER? @2hank “you, Mr: 
Orctveds Ms. Solomons? 

MS. SOLOMONS: No questions. 

THe COMMISSLONER: Mr. Olah? 
CROSS-EXAMINATION BY MR. OLAH: 

0. Doctor, Just a couple. of things 
I would like to clear up with you. In these 
preliminary tissue studies that you have done did you 
find that there was a variation of concentration of 
this "X" substance depending on what kind of tissue 
you were sampling? 

A. Well, we were seeing some 
variation, yes. 


0. For example, and let me see if 
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IeCanehelo you ws Did Vous ind uthat. the concentration 
of this substance was higher in heart tissue plus 
the atrium than in accordance with other tissue? 

A. Well, as I say we found 
variation between tissues but the variation I must 
say was based on an extraction efficiency that was 
sub-optimal and it is very difficult-and very small 
sample size, I can say we were finding tissue 
VELIOLIONS aco 1. think wi t.i6.1real bs preliminary: to 
sort of go out on a limb and say we found more in 
the heart than elsewhere. 

0. AAV vont, s.oven pthe tact, vor 
the appearance that the chemical qualities of this 
substance, scemetoxbe.very Similar to,digoxin,) isoit 
probable, as in the case of digoxin, that you are 
going to have a higher concentration of Substance X 
in the heart than in other areas? 

A. Well, certainly if you look 
at the distribution of digoxin in tissues there seems 
to be a tissue to tissue variation and that is based 
on the degree of binding of the drug to protein in 
the. tissue.:.in,the; case,of our.SubstancesX,nif-you 
Saye 4 6) sim) lat in Structure bord) COx 1 aie yOu 
have to expect the same sort of parallel, I would 
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Q. And your preliminary 
observations, have they borne out that hypothesis? 

A. Asw@iltsay;,elithinkPacmss 
premature to take a jump there. 

0. The other factor I was 
interested in is, I believe there is some literature 
that I believe suggests there is a multiplier effect 
between pre mortem digoxin and post mortem digoxin 
levels of blood. Are you aware of those studies? 

A. Vest 

THE COMMISSIONER: I am sorry, what 
was that? 

MR. OLAH: Q There is a multiplier 
effect, Mr. Commissioner, between pre mortem blood 
and post mortem blood. Do you have any data, or is 
there any literature that would suggest that this 
kind of a multiplier effect relates also to this 
Substance X? 

A. We have seen that multiplier 
effect in one infant, but unfortunately the infant 
had been treated with digoxin. We had followed the 
infant longitudinally for several days and about 12 
hours prior to its death it was given a loaded dose 
of digoxin. At the time of death there was an intra- 


cardiac heart puncture done and a blood sample was 
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taken and then the following morning at autopsy a 
second blood sample was taken, and within the interim 
we saw an elevation of about 1 to 1-1/2 nanograms 

per mi. That tsAthe onlywonesweahavewlooked at. I 
haven't looked at it as it relates specifically to 

our Substance X, that study obviously was contaminated 
with digoxin so we don't know whether it was digoxin 
or "X" that we were seeing. 

Q. Did you anticipate the same 
kind of multiplier factor to apply to the substance 
as in the case of digoxin? 

A. Well, if you want to follow 
your same, your original argument that the "X" is 
similar in structure to digoxin at some level and 
binds to the same degree, then until proved otherwise 
I guess you would have to say the odds would favour 
Syteg 

0. When you were being examined 
by Mr. Strathy he asked you about the results of 
Exhibit 9 whichrconcbuded that etheresmust, be 
cdcei seb ke doubt casmromthichrehtabt]lihyewandreclinical 
utility of digoxin RIA measurements on serum or plasma? 

A. LsethisotherBrett Paper? 

Q. This is» the Valdes Paper. 


A. Yes. 
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0. Would you suggest that the same 
kind of caution must be exercised when one is 
approaching tissue samples? 

A. I would say, yes. 

0, And one final area that 
intrigued me, is high pressure liquid chromotography. 
If one didn't know or wasn't looking for Substance X 
and one thought they were obtaining only digoxin, is 
it likely that this Substance X would be contained 
in that ultimate residue that is left over? 

A. Welinitethink, certainly my 
experience with high pressure liquid chromotography 
indicates that the more similar two compounds are 
in structure the greater the likelihood is that they 
will come off the column very close to each other, 
LEnoOt-on cop. ofeach other. "4 Sot it: all depends on 
how different in structure Substance X is from digoxin. 
If it is very different, if they were to separate 
quite nicely I would anticipate, and if they are very | 
similar with very small differences say on a ring 
structure involving one weighting of some sort then 
I think the odds are fairly good they are going to 
come off fairly close to each other. 

Q. Do we know whether the finger- 


prints of these two drugs, if I may call them that, 
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Seccombe, 
(Olah) 


er .,.ex, 7a 


anciquicesdmofenuenit ftonioverlappingy or isetherevany 


evidence to that effect? 


A. 


that effect. 


I don't have any evidence to 


All we know. rsethattthe antibodies «that 


are supposedly specific for recognizing digoxin 


recognizes some other substance and has difficulty 


in separating that other substance from digoxin. 


So 


I have to assume until proved otherwise that other 


substance is very similar in some respects to digoxin. 


MR. 

Doctoy.. -Lhank -you, 
THE 

My. 

MR. 


Go 


OLAH: Thank you very much, 


Mr. IGomniissiioner:. 


COMMISSIONER 2h tThank tyou, “Mx. Olah. 


Shanahan? 


SHANAHAN: I have no questions. 


COMMISSIONER: Mr. Manning? 


CROSS-EXAMINATION BY MR. MANNING: 


0. 


Curraculum Vitaegyou. gotica. By. Di: 


Erniel 98th, 
A. 


0. 


BOGtOr,2 | notice tnayvour 


TtLIS Wand sanwMesD.. 


is that correct? 


Thats correct. 


Did you get your Medical Degree 


through the University of Calgary after studying at 


the same time for your Doctorate of Physiology? 


A. 


priar to going to Medical School, 


I started my Doctorate studies 


I enrolled in 
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BBs] 
1 
2 Medical School and finished writing my thesis during 
3 Medical School and defended the thesis at the time 
4 of graduation from Medical School. 
5 0, Pn.the,list ef abstracts at 


badcacmotceayOUraCusriculum Vitae, Item No. 8. 

A. Tnamsnobpevenn,sures if. l wbave 
2ACOPYji me. Baverait, yes. 

0. You .have listed a paper 
co-authored with other persons? 


A. COGbrect: 


boeCeplLedstors presentation at Joint Congress on 
Clinical Chemistry, Quebec, June 1983". 

A. That's. correct. 

Q. Is that the as yet unpublished 
document that you have been referring to in your 
testimony? 

A. NO; dts. nok. ,jihe document, 
the unpublished document that I have is an elaboration 
of that particular abstract. 

0. So we have, so that I keep 
this straight, the letter to the Editor of the New 
England Journal of Medicine? 

A. Cornech. 


0. Which is your observations and 


Q. That has been, and this says: 
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conclusions by yourself and your colleagues with 
respect to. a Study \donein 20 outiio£ =conKn25! infants? 
A. Via taesa conrec ts 
0. iat yscthe, LOroat of 25ethat 


is reported there? 


A. 10, 10 are reported there, 
AU CDV bie Vie) grow eae 
Q, Of the 25? 
A. he tae cormect. 
Q, Now, the second study that I 


have in my mind, which you may have done at a later 
stage is the 31? 
A. Yes, that is the study that 


involves the different kit or methodology comparisons, 


0. Did you write up that 


Pareicular study 


A Didt Thwracevity up? 

0 You along with your colleagues? 
A. That! VWsicornece. 

Q. Is that published somewhere? 

A. That has been submitted for 


commercial comparisons involving 31 samples. 
publacations andsitishcurrentily wnderonevs ews 

Q. And that is not the letter to 
the editor, and that is®not\itemass inhyour ’Curricniom 
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TORONTO, ONTARIO (Manning) 
A. Thattestcor rect: 
0. Nor is it the expanded version 


of what is to be presented as a paper which is the 
expanded version of Item 8? 

A. No, the paper is an expanded 
version of Item 8. 

0. Of Item 8. So the examination 
Of the, 31, if I Gan cal Muitethatwtoribrevityisisake, 
is a fourth paper that has been submitted for 
PUuDLLCcation? 

A. There is the letter to the 
Editor of the New England Journal. 

0. Rights 

A. That was one. There is an 
abstract which is being given at this conference in 
June. 

0. That is Item 8? 

A. That is Item’8. Then there 
is an article that elaborates --- 

THE COMMISSIONER: Just a moment, it 
is June, we are pretty nearly through June. 

THE WLINESS: tuWelba incEactrlathink 
Dr. Pudek is probably giving that paper almost now. 

ME. MMANNING: Qn Soathatrpaperas-- 


A. So there are three publications 


ANGUS, STONEHOUSE & CO. LTD. secc ombe , CL.eX. 74 6 


TORONTO, ONTARIO (Manning) 
2 basicadly,)vone abstract#mavletter/to: theseditor! and 
3 one that has been submitted for publication currently 
4 under review and hopefully will be published. 
. 0. And so this abstract will be 
available for us to read as soon as it is delivered? 
: A. Yesor ein Lact» eeran serpy 1 
; don't have one with me. 
: 8 Q, But it could be released today 
9| or at some time in the near future? 
10 | A. Yes. 
i1 0. Perhaps you would be good 
12 enough to give that to Mr. Lamek and then we can have 
oe Losavanlablegrorius 4tonlook cat « 
A. AeL¥eight. 
14 
0. And when do you anticipate 
i. the paper upon which this abstract was based will be 
16 available for publication? 
17 A. The paper was submitted 
18 approximately four weeks ago and it really is a case 
19 of the review process and I would estimate eight to 
20 twelve weeks. 
0. Now, turning back for a 
7 moment to your letter to the Editor of the New 
ra England Journal of Medicine. In that particular 
23 letter - do you have it? 
24 
25 
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A. Unfortunately I have every- 
thing stapled together and it has all come apart, but 
yes, £.ad0) have. 10.. 

0. iInnthabuparticular letter, .in 


the second paragraph where you state: 


"Our observations suggest that 

an endogenous substance present in 

the circulation of premature and full- 

term babies cross-reacts with 

antibodies to digoxin." 

A. Leo. 

0. You used the words "suggest 
than an endogenous substance ... ". 

A, Correct... 

Q. | You were not. ruling out, were 
you, the possibility that there was not an endogenous 
substance that was present, but some other substance? 

A, Well, I guess the statement 
was phrased in that particular manner to cover for 


the possibilities that there was some matrix effect 


or something going on with the samples that would 
affect the radioimmunoassay per Sse. 

Q. I notice that in the other 
materials that we were given copies of this morning, 


for example in what has been marked as Exhibit 10, 
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TORONTO, ONTARIO (Manning) 
Be 2 
i 
2 Pneeabetract from the Brett article? 
3 A. ves: 
4 0. In the last paragraph refers 
5 to the cause of the current results, they don't call 
them endogenous substances,. they call them aberrant 
: Tesulrs. 
7 
A Nest. 
5 8 0. eae vand” haves tried to 
9 relate them to low serum protein or 
10 albumin, high triglyceride or 
11 cholesterol concentration or to the 
2 administration of parenteral nutrition; 
i but the results have been inconclusive. 
| A. Tess 
14 
15 
16 
17 
18 
19 i 
20 
21 
ae 
20 
24 
25 
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1 
2 
OF Have you attempted to determine 
: or relate, I should say, these results, these kind 
4 of aberrant results or indagenous results as you | 
5 have suggested in your paper to those factors? | 
6 Ag Initially we screened the | 
7 samples in that for certain things, hot the protein, | 
8 not these ones that are listed here but bilirubin | 
‘ is one for instance that they wanted to rule out, | 
and afew things, like} that | 
45 Then we found-out that we: could 
11 extract the material out of the sample and that 
12 led us away from an indogenous interference more 
13 into,in fact,a substance that we were dealing with. 
al Os The substances that you have | 
15 looked at, you have not compared the results or | 
16 seen or attempted to ascertain the effect of other 
hormones such as testosterone or progesterone. 
i 
A. Not ourselves, no. The companies 
- oftenido analyzeethedr kitshtorembatrparticular 
19 problem. 
20 Os Is there a reason for that? 
71 A. You can get false positives if 
22 the levels become very high. 
93 oye Knowing that, Doctor, is there 
any reason why you and your colleagues, in carrying 
24 
25 
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TORONTO, ONTARIO 


(Manning) 


eutiyvourrtests;, ididtnot test for that kindof 
reaction? 

A. I guess initially when one is 
pursuing something these are issues that one has 
to whittle away slowly. You make the observation 
and then there is always that element of doubt and 
you try and deal with each of your concerns one at 
a time, and we have not come to those as of yet. 

oF In your letter to the editor, 
turning back to it for a moment, on the second page 
you have made reference to a number of patients, 
that 1s ten, and under the column, medication, it would 
appear -- it does appear that some of the patients 
were on medication of some kind and others were not. 

A. Thetrasi correckt 

QO. Have you had an opportunity 
to date to study the effect of ampicillin or 
gentamicin or any of the other drugs listed 
therein; on the effect of the readings? 

A. Initially with this 25 sample | 
size we looked for correlation with medications, | 
birth weight Apgar scores, and we were unable to 
indentify any correlations between whether or not 
the baby had been given drugs, or Apgar score, that 


sort of thing. But it was a small sample size so 
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TORONTO, ONTARIO (Manning) oy ToL. 
Mov ety dat icult toedraw anvecenciusions at 
this stage, I think. 

OF Will you be looking in your 


larger studies to determine whether drugs such as 
ampicillin have an effect on the digoxin reading 
levels? 

A. Certainly that is something 
that has to be done. 

O% Because they may or may not 
affect the readings. 

AY I think subsequent to this, 
the thing that shied us away from pursuing that 
line of investigation at the moment is the fact 
that we were able to achieve a relatively high 
level, and we see considerable variation of levels 
Withine indi viduads{thatyaresr onsnei medication, sos I 
guess if you are saying correlation between level 
and medication then you would be more actively 
Pursuing the medication, stery,buiy because ofsihe 
fact that babies on no medication can show wide 
variations in the level of X,we shied away from 
Dursua nos thats 

QO; Do you know whether the mothers 
of these babies listed in this table were on any 


medication such as ampicillin? 
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A. I would have to go back and 
check our records on that, something that we looked 
into. Obviously, we were depending on the time 
Oonebimthvandwtihesage,in samplings® Certainly; the 
cord blood samples, we knew that the mother was not 
oneanyemedicatzon-omThose were fromvheaithy, full-= 
term deliveries, except for the breech delivery there. | 


The mom was not on any known medications. 


The other infants, if they were within. 
a few days of birth, we would check the records to 
make sure that the mother had not been treated with 
drugs. Babies that were older and had been in the 
nursery for a longer period of time, that precaution 
was not taken. 

Ov Do you know whether any of these 


mothers had congenital heart problems themselves 


Or indeed later developed heart problems? 


A. Ltaoangcteeknows 


O% You indicated just a little | 
while 2ago that some infants that you had studied 
had congenital heart defects. Were you referring 


to therwinfiantks listeddine thisatable? 


A. I believe there is one there 
with PDA (inaudible) ductus arteriosis, premature infants 
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Onlysother one we have listed in this table. There 


eauesonevor twosothers, though. | 

OF Have you recorded in the #aceheal | 
the background material which lead up to your Table 
1, how the blood samples were taken, that is, whether | 
they were taken from a vein or elsewhere? | 

A. The samples were all taken from 
the ‘baby by Dr. twhittredd: 

Ox So his records would indicate 
how they were obtained and from where? 

A. That is right. They were all 
Obtained within a very short period of time. 

oO: intcoming mtomthe conclus.ren 
or the tentative conclusion or the suggestion that 
perhaps this X substance as it has been referred to, | 
or the interferent as it has been referred to in | 
other papers was indogenous , had you studied medical | 
literature or other literature to see what other 
bodily substances were manufactured indogenously? 

A. Certainly after we made the 


initial observation I began to collect references | 


on digoxin and related materials, natriuretic 
factor, natriuretic hormone, cardiotropic agents, 
et cetera, et cetera, and certainly it is not an 


exhaustive Search but I have made some inroads. 
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There are other reported findings of digoxinlike 
substances present in man and lower species as well. 


OF You indicated, "or vou usec the 


phrase, "the pool-up of levels", I believe in answer 


tor in” partial answer “to some question’ —-= 

Ay Could, you phrase that again 
TOL ane] 

Oo Pool-up of levels, the pooling- 


up procedures that you followed? 

A. Oh, yes. 

O% Could you explain to the 
Commissioner what that means and what procedure was 
followed with respect to obtaining of these levels. 

A. Well, there was no pooling 
involved at all in the letter to the New England 
Ournal. That was one sample drawn from one infant 
and run in duplicate on both assays. ‘The pooling 


came into play when we attempted to assess the 


degree of cross-reactivity with seven different kits, | 


and this is’ in a publication ‘that’ is” pending: 


Basically we analyzed many, many babies that had -not 


been given digoxin and analyzed them using the 
NML methodology which had the highest degree of 
cross-reactivity for substance X. Then, based on 


the anwers obtained with that preliminary screen, 
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Samples were then pooled according to the NML 
MerneadoLoOgyoin Order tO. give: aipool vot 15, %. 7h. ‘to 
eover the full concentration range of substance X 
such that we had an end value of 31 and sufficient 
Quantities of the material to carry out a kit to 
Kit comparison. 

OP But that pooling effect would 
HOD itekevinto account, would it, the drawing. of 
blood from different parts of different infants’ 
bodies. 

A. Basically all of the samples 
were pooled from routinely submitted blood samples 
for other chemistries in the main chemistry lab, 
so there might be some variation as to where the 


blood sample may have been drawn on the infant but 


Bhat does NOt tLakesinto: consideration: that varlatron. 


Ore Coming back Nust. braetiy tor 
a moment to the mothers of these ten infants, do 
your records or would your colleagues records 
indicate whether any of the mothers were on any 
diuretics at the end of their pregnancy? 

A. Certainly we could find out 
thatesinrormation,. 

Oe Would you, agree, Doctor, that 


when one waS going to attempt to find the digoxin 
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level that it would be ®scientificly proper! foreone 
Lorusidazetthe HPLCttest! and! RIA. test, ttorutilize 
both? tests? 

A. in Order* to = 

OY PnAOLdermMeon Crymtoscomel to 
aS accurate a conclusion as possible? 

A. Well, certainly the highpressure 
liquid chromotography, once having established that 
you can reliably separate  Moeromedigoxin, ii 
would say yes. It is a very powerful technique for 
not only looking at digoxin but related metabolites. 

OF Suppose the HPLC test were used 
to separate out digoxin and digoxinlike substances 
and you could not tell the difference and then you 


used the RIA test in order to determine whether you 


had a digoxin level of some kind? 


As Then you have a problem. 

Or A problem? 

Ag Tewouldrthank< 

Q. In what way? 

Ad If your. high pressure liquid 


chromotography could not separate the digoxinlike 
substance from dogoxin itself and your antibody 
recognizes both species then you cannot quantify 


them separately. 
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cc-9 = 
2 
Gye What if you did the RIA test 
: first and then did the HPLC test, in the reverse 
: Srder? 
5 vs Tf you did the IRA, and given 
6 that the antibody recognizes both species you may 
7 have a value of 100. Then if you put your material 
: 8 extracted with appropriate standards, internal 
r Pralidaras etcetera, and injected71£ onto, your HPLE, 
you may get a lovely peak that would come off in the 
area that You would" expect digoxin” to’come off"in. 
us Bue UntL. you are certain that that ts“atl* that is 
12 coming off in that area then I think you have a 
13 problem. You have to be able to discern whether or 
14 not you have a contaminating species within that 
15 peak. 
16 ang Have you at any time up until 
today been made aware of the kinds of tests done on 
e the samples given to the Centre for Forensic Science 


in respect to this particular case? 

a T have no specific details. 
It is just what I have read in the press. 

oO Do you know whether from 
Exhibit 9, 10 and 11, whether the authors of those 
reports did HPLC tests? 


A. , don’ know that. 
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cC=10 i 

2 

OT Can you give us -- 

3 A. PeaUloii aad, cnOugiy tira tenet 

a they had I am quite sure they would have documented 

5 Peat ene h Duo tcat iron. 

6 oy Can you give us your own 

5 definition as used in your letter to the editor 

3 of what you mean by premature? Is there a cutoff 

number of weeks, is it 35 or 36 or -- 

? A. I would have to look that 

40 exact definition up.” That’ was given to us by Dr. 

11 Whitfield who is a pediatric neonatologist. 

12 OF Have you attempted to date to 

13 do any Seseanciy on what ras beencalied tie" x 

14 substance after death, that is, whether the substance | 

15 breaks down and if so, how long after death; whether 

it leaves tissue? 
16 
AS We have not, no. 

A 0). Is that yourintention to make 

18 chat part of--your. suudy+ 

19 WEN or, ves, chat’ 1s Darter our. 

20 as I mentioned earlier we are pursuing tissue levels 

21 Of our mMateridl” and “certainly that Part "or that 

- pursuit involves doing blood levels at the time of 

autopsy. 
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O% Dealing with the post mortem 


tissue taken at an autopsy, I believe you indicated 
that the tissue had been extracted and then frozen 
and then tests were done? 

A. No, the tissue was dropped into 
Droqura=natLrogenyin tokalintSopkin otherqwords, there 
was no preliminary extraction, it was just a piece of 
tissue rapidly frozen. 

O¢ And that tissue was left frozen 
for how long before testing? 

ye Oh Le Varied. =. knows inet ke 
initial phases they were probably extracted within a 
week of the autopsy. Other tissues have been in the 
freezer at minus 70 for longer periods of time. But 
that's something we obviously have to document is what 
happens to X with time and storage and these are all 
the questions that one has to do during the methodology 
development. 

Oy In the paper dropped on my desk 
at noon, and I don't know whether this has been 
entered as an exhibit as yet. 

MR. LAMEK: I don't know what it is. 

MR. MANNING: "Anomalous Serum Digoxin 
Concentrations in Uremia" by Kraver and Valdez. 
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alluded to peter to lunch and gave the reference for 
it to one of the other cross-examining lawyers. 

MR. MANNING: Or All right..° Do" you 
haverd CODY Of thatin'rront: of’ your 

A. I probably do. 

THE COMMISSIONER: Can we make that an 
exhibit? 

MR. LAMEK: I have no objections to 
it, Mr. Commissioner. 

THE COMMISSIONER: No, but Ge ts) nee 
yet an exhibit? 

MR. LAMEK: it 2S not yet vas) tar asf 
know. 

THE COMMISSIONER: NOs Wels Lr awie 
leave it up to Mr. Manning. Do you want it to be an 
exhibit? 

MR. MANNING: Yes, DT think -1ucshoudcd 
be an exhibit. 

THE COMMISSIONER: All Fight, “Well 
then, what number are we at? 

MR. MANNING: I believe that's number 
tes 

THE COMMISSIONER: Number 12. Can 
you describe it again? 


MR. MANNING: It's a two page document 
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from the Annals of Internal Medicine. 

THE COMMISSIONER: Oh, yes, I remember 
uelGirale iy 

MR. MANNING: Volume ' 98, No. 4, April, 
1983 page 483 entitled "Anomalous Serum Digoxin 
Concentrations in Uremia" by Kraver and Valdez. 

oo PxnL BIT NOwpue : Document entitled: 
"Anomalous Serum Digoxin 
Concentrations in Uremia" 
by Kraver and Valdez. 

MR. MANNING: On Drmorvec, DOCtor, 
from*a briet reading, quick reading of that particular 
document that on the front page in the second para- 
graph where there is a description of the individual, 
the individual the case report is about, there's a 
reference fo digoxin therapy. This is about 4 third 
of the way into that indented paragraph. 

A. LOS. 

One "Digoxin therapy was withdrawn 

when he developed renal failure caused 

by post operative intra-vascular fluid 
depletion and possible toxicity from 
long courses of tobramycin treatment." 

Have you been made aware through your 


studies, through your research of the literature, of 


the effect of tobramycin on digoxin levels of readings? 
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A. iethink the tobramyein toxicity 


probably relates to its ‘effect: on the’ ‘kidney. 


Q. I see. 

THE COMMISSIONER: I'm sorry, relates 
to what? 

THE WITNESS: Its effect on the kidney. 

THE COMMISSIONER: Oh, I see. 


THE WITNESS: That the drug can be 
toxic to the kidney and they are postulating that 
that's why this gentleman went into renal failure. 


MR. MANNING: Ox I see. But I notice 


A. And the sequence to that then 
would be if tobramycin is nephrotoxic or toxic to the 
kidney, The general of thinking at the moment is the 
kidney is a primary organ for elimination of digoxin 
so, therefore, malfunctioning kidneys would obviously 
affect the metabolism of digoxin or its rate of 


elimination from the bloodstream. 


er Which would result in a higher 
reading? 

A. Yes. 

oF Well, actually, would it result 


in a higher reading or would it result in the actual 


reading in the blood at the time before the material 
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could be even metabolized? 

A. I think that what would happen 
with a gradual decline in renal function that there 
would be a gradual increase in blood levels of 
Gigoxwanger SO,oOLtss a matter tofrtimetand avis yatmatter 
of downhill course for the functioning of the kidney. 

O Well, when digoxin is injected 
into an individual or gets into the bloodstream, the 
level rate starts to rise? 

A. It's a peak, yes, very quickly 
if you are given an IV. 

Or And then it starts to fall as 
the substance is being excreted or metabolized? 

A. Well, due to excretion but also 
due to distribution because when you introduce it into 
the bloodstream it's going to distribute into tissues 
and into tissue, fluids, et cetera. °-So; there is a 
distribution phase and then there is an elimination 
phase. 

Ox And as it distributes into 


tissue, the level in the blood drops? 


As tial’ Ss correct. 

QO: And the level in the tissue rises? 
A. Lea. 
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a renal failure, why is there a rise in the level of 
the blood? 

A. Well, once one has dosed the 
individual and you have them within a given therapeutic 
window or level at a given therapeutic level, then the 
major factor that determines the level of blood in 
digoxin will be, number one, the rate at which the 
drug is given and, number two, the rate at which it's 
eliminated. 

Now, if you continue to give the drug 
and you have affected the rate at which it's eliminated, 
you are’ going to eventually-become itoxic.®* So, in other 
words, in this individual, they have affected one 
aspect of the - they have interfered in some way with 
the rate at which the drug can be eliminated from the 
system. The thing that's interesting about this 
particular article is that they discontinued giving 
digoxin and came back and measured the blood 10 days 
later and you would expect that at worse that the 
blood level would have remained the same or at least 
have gone down a bit or in fact it had gone up quite 
Weg @ ay 

ole Does that suggest that it came 
out of the tissues? 


A. Certainly that would have to be 
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1 

2 one possibility. But the thing that was interesting 

3 about this study was that they measured that one sample 

4 with five different methodologies and all five methods 

5 gave a different answer, whereas, in their control 

z patient who had normal renal function with being 
treated with digoxin, the same five kits virtually 

i gave the same answer. 

8 So, something was happening there that 

9 maybe it was a digoxin metabolite they were dealing 

10 with, maybe they do postulate, it might be a digoxin- 

11 like substance. There are about six or seven 

12 possibilities that they list to account for their 
observations. 

13 

Q. Doctor, your study which resulted 

6 in the letter to the New England Journal was carried 

He out when? I know it was published in the Journal in 

16 April, but when were your results actually formulated? 

17 Pas Oh, we knew these results 

18 probably last September. 

19 ‘or And since that time, as we have 

20 seen from some of the materials put forward by Mr. 
Lamek, other people have been studying this same 

e phenomenon, if you can call. it that. Have, to your 

ee knowledge, any of the manufacturers of these tests 

a3 been studying this same phenomenon in order to 
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ANGUS, STONEHOUSE & CO. LTD. Seccombe 
TORONTO, ONTARIO x 


cr.ex. 766 
(Manning) 


determine whether or not what has gone wrong is a 
result of what's been put into the kits or there's 
some other reason? 

Ax Well, I've heard from salesmen 
and that sort of level of communication that certainly 
NML and Clinical Assays were assessing the problem and 
trying to raise an antibody that had a minimum degree 
of cross-reactivity with this endogenous material. 

So, in that sense I guess they're 
interested in it and pursuing it, but the other 
interesting observation is that once we identified the 
antibody law that gave us the highest degree of cross- 
reactivity, we had verbal commitment from the company 
for all the remaining stock of that antibody that they 
had and then in fact when we approached them after 
the publication of the article to say where is it, 
there was a lot of humming and hawing and they gave 
us Ssomevoftarcibut, not alleofhil ae 

MR. MANNING: Probably talked to their 
lawyers. Thank you very much, Doctor. 

THE WITNESS: Thank you. 

THE COMMISSIONER: Okayuoh Mr. thamek? 
Ohy= Mri. Tobias;,# you res here. 

MRiiPOBLIAS: Yes thank you, Mr. 


Commissioner. 
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BAINES ORR MONSE: SS. WER Seccombe, cr.ex. 767 
| (Tobias) 
1 
2 CROSS-EXAMINATION BY MR. TOBIAS: 
3 Q. Dr. Seccombe, part of the 
4 advantage of cross-examining last is that I can be 
5 very brief because most of my colleagues have 
;: probably asked all the important questions already. 
In your studies you indicated in chief, 
y Or perhaps in answer to one of Mr. Strathy's questions, 
° that you had not attempted to refine your sample for | 
9 this particular study, and I am referring now to the 
10 study that resulted in the letter to the New England 
‘1 Journal of Medicine, that you had not attempted to 
12 refine your samples using the high pressure liquid 
Ae chromotography method. 
You are obviously familiar with that 

i technique. Are you aware of any other techniques 
tS other than HPLC that would assist one in refining the 
16 sample to try and eliminate what we've been referring 
17 to as substance X, or other digoxin-like drugs? 
18 A. Well, I guess that there 
19 probably could be a series of methodologies that one 
20 could use to try and purify and isolate this material 

and separate from digoxin. I think probably the most 
_ powerful and fastest method you have available is the 
i high pressure liquid chromotography. I mean, that's 
* the one that we are certainly gearing up to do. 
24 
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ANGUS, STONEHOUSE & CO. LTD. Seccombe cr.ex 768 
TORONTO, ONTARIO 4 ’ . ® 
(Tobias) 


The other thing though that I would 
want to do would be look at differential rates of 
extraction out of tissue using different solvent 
systems because we are finding that our substance X 
will extract out of the tissue at a different level of 
efficiency than does digoxin, depending on which 
particular extraction and solvent system you're using. 

You “could -get- into column ‘chromotography, 
afinity chromotography and some of these other 
methodologies that are used for purification processes. 

We felt that high pressure liquid 
chromotography, certainly from studying digoxin itself 
andealseneryingAtoeidentify. and ’puritycour tmaterizal 
it would be the fastest route to go. 

So, we are gearing up to do it that way. 

@. So, it is presently your 
intention in your further studies to subject your 
test results to the HPLC method? 

A. GertainlyS)abtthink vouruUnikiand 
that we'll use high pressure liquid chromotography for 
purification purposes initially. 

Or All Oright.Vels Leriainreco say 
then, and I don't want to put words in your mouth, but 
is it fair to say that because that is the method that 


you intend to use first and foremost, that in your 
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ANGUS, STONEHOUSE & CO. LTD. seccombe, Cr.ex. Lee 
TORONTO, ONTARIO (Tobias) 


Opinion that is most effective means of purifying the 
sample of all the means that are available to you under 
which you have knowledge? 

A. It is the most expedient way I 
would say and I haven't had enough experience with the 
Others yet with our substance to really make a judg- 
ment as to whether high pressure liquid chromotography 
mneteotsis the route to’ go with it, but certainly, 
given the background knowledge we have, I would say 
that it certainly has to be your number one priority. 

0. ALMright, \thatisyfaar. ranoewy 
am I correct in my understanding that both HPLC and 
these other methodologies that we've been talking 
about, that what we are really trying to do is 
eliminate the presence in that sample of other digoxin- 
like substances? 

A. In a nutshell that's what 
you're attempting to do, separate them at least to 
such an extent that you can eliminate the contaminating 
factor which is the X. 

Os Alberaght...And in your opinion 
in any event, HPLC would be the very first test to run, 
first thing to do in trying®to eliminate those 
substances? 


Ae Yes, that's the one we selected 
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ANGUS, STONEHOUSE & CO, LTD. Seccombe, cr.ex,. PLY 
TORONTO, ONTARIO ; 
(Tobias) . 


towetollow. 

Oe Abirright... Now, in the study 
that we've been ‘talking»about this morning, biethink 
you said at one point that you had had an opportunity 
to study the interaction of the substance which you 
have identified as Substance X with other drugs, and 
that was one of the variables that you took into 
account? 

A. I said that basically we were 
unable in that initial 25 samplings to see any 
correlation with drugs, whether the baby was receiving 
any drug and the level. We looked at all the 
possible parameters that we could, given the data we 
had, to see if there was some correlation there. It 
was a very small sample size and I think that that 
probably limited the effectiveness of our statistics. 

Qs All. right. But,.within those 
parameters, and given that qualification, you 
Obviously must have been satisfied that there was no 
correlation, no®effectYof these other drugs that the 


babies had been administered? 


A. Thattis@right. 

‘OF In their readings? 

A. tThattssrighte 
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ANGUS, STONEHOUSE & CO. LTD. Seccombe, cr.ex. 7 7k 
TORONTO, ONTARIO . 
(Tobias) 


that some of the drugs that you were looking at were 


gentamicin and ampicillin? 


A. Well, I'd have to go back to 
fookearmthe Secertainky ifoitrisealisted in there. 
oe I believe the letter to the 


New England Journal of Medicine contains a chart. 
May I, Mr. Lamek, please? 
A. Yes, there's a gentamicin and 


tobramycin there as well. 


Os mes. 

De Well, there's a gentamicin 
anyway. I don't see tobramycin but then maybe some 
of the other infants as well were on - I just can't 


remember the rest of the population. We've got 10 
here, there are 15 others, some of which probably in 
all likelihood were on antibiotics. 

OF All -vight.. Now, “can “youvascsict 
me, gentamicin in particular, or sorry, ampicillin, 
pentrat within, the penicillin tanily? 

A. Yes. 

OQ. And would that be a drug normally 
or routinely used in the treatment of pneumonia? 

A. To -often as, 

0; All right. And gentamicin, is 


that also an antibiotic? 
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ANGUS, STONEHOUSE & CO. LTD. 


TORONTO, ONTARIO 


A. 


Q. 


the same family as 


Seccombe, cr.ex. TP 
(Tobias) 


Yes. 
Does that come from generally 


ampicillin or are there basic 


differences between the two drugs? 


Seccombe, cr.ex. 773 
ANGUS, STONEHOUSE & CO. LTD. 


TORONTO, ONTARIO (Tobias) 
i 1 
EE/DM/ak 2 As LeGhankt tus aeoditierentutanaly 
3 beTteignan Got, anpharmacelogist butelit aseanrantabaotic 
4 that is frequently used. 
5 o> And in particular, referring 
6| you to Table 1 to your article, with respect to 
7|| Dataent.No.. S5;,0when DT look under’ the, column.! Medication", 
I see that two drugs that that patient had been 
( | administered were gentamicin and ampicillin. From 
m the lack of reference to any other drug f°Y patient No. 
10 5, can I therefore safely assume that with respect 
11} tOsthats patient.thes only other,drug that-you were 
12 aware of that he was administered, that she was 
13 administered was gentamicin and ampicillin. 
4 Pe That is the documented drugs, 
yes. 
ie 
( O.% Now we heard last week 
1° TyeuUppoese! fromyMr..Cimbura, thatawath respect, to, the 
17 readings obtained by the RIA technique and as 
18 refined by the HPLC technique, we would expect to 
19 find some variance relating to, a.number of variables. 
20 The variables that he referred us to where the 
m1 site the blood sample was drawn from, and the amount 
of drug that was administered and the time of 
af administration. With» respect, to, your-particular 
a study and your indingsy of; the, detection of this 
24 | 
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Seccombe, cr.ex. Ta 
ANGUS, STONEHOUSE & CO. LTD. G 
TORONTO, ONTARIO (Tobias) 


substance X, what controls did you use with respect 
to those variables? In other words, with respect 
in particular to the site from which the blood 
sample was taken. 

MR. LAMEK: Mr. Commissioner, before 
we go on I know Mr. Tobias doesn't mean to misstate 
the evidence but I don't recall any ’suggestion from 
Mr. Cimbura that* the ante” mortem blood test” turned 
in any way upon the site from which the blood was 
drawn, and I don't recall that;yand the evidence 
yesterday was to the same effect as I recall it. 

MR, On CA WANS MeL ey ee moe otk ti 
that is a fair comment and I may very well have mis- 
read my own notes and my own recollection of the 
evidence. Let me ask the question directly. 

THE COMMISSIONER: Before you ask 
the question, Mr. Tobias, the second variable you 
said had something to do with the time of administra- 
LON. 

MR. TOBIAS: Yes. 

THE COMMISSIONER: Whereas as I 
understood it in all* or these cases were 
ones where there was no digoxin administered. 

MR. TOBIAS: That Le CoOLtecc. 
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’ at ‘ - ee 
A é ny, "i ; dine aN ma? 
1 Y ascall sido ‘wake en 


i 


i } ‘odes sie won 
iM (1 f 


aiex 3 “dob TD tue sornebivev Bos 
} | ve 
evo ld 1erRno Enh oft Beds sivam at Piel Aa 
aia brite Ay edie any nogge vs vem } ak 
bok sods Lisoes P*nob) Ty bas ‘nwaxbd 
{ i} fs 7) 5 Mi ry Coa TPy ] ely i tou mw S574 jaoV ¥, 
+ i 
ae her 
Ort PaO? Mi) 
: d J : oemna es Gat reais 
: - 
(2A hattsel fosee away bite seton nwo mn beet 
 visoerth sottasup ‘eda Ags om so ie / somebivs * a 
ai - i f ‘ : ; 
; ra tn oS eG \¥ } oe if ye 
7" >> : ie 
j ire i! f LAs Bs é Pe) bt) J am base od 
' = 
o : ne ou f yw OD! O84 ATarpae | Beit t (62 2 
. po ae 
= { ral { 1 7 > + | ; fi “— 
bs . . EPe ‘ * sors ne ak 
f , ue 7 } bee Py i i a’ Ay, iy 3 
honk: aor aM q i 2 i" ee A ; 
it ‘i j [ 
" : aS ar a : - 
1 | rr) e + bias ay { es 
t #6 e#senvead? sABMOLSE Tl NO oar nt 7 hit 
> i f a ; y j . 2 
‘lie gh Ser 42S BS seer ie! Re: ‘ah +8 footaxebay: 
; at A ‘ a cy 
Uae 7 ta ; % ; ) 4 ae » , , mw pact’ ary 
= - bbarege babs ntvoeee on Gow oa site Sis 
as y Y 1 
; ; a wi ri i r 
; —— ey i 4 a ; § 
,goseuwmoo @2 sad “AOATOR ae 
- ‘ “4 j i) ; ' hiv ag 
vet ian POR a? eevee hate aN ‘ 
| eved Fabivow I) sAaMOLee TMMOOy om ie 
é y ie ae) Lae ; im i ; 


E3 


24 


25 


Seccombe, cr.ex. (ieee: 
ANGUS, STONEHOUSE & CO, LTD. b . ) 
TORONTO, ONTARIO (To Las 


thought the second had any effect. 

Dik OB DAS: The second and third 
variable, Mr. Commissioner, would not be appropriate 
to this particular test "because of “the “Eac fUehere 
wasS no administration of digoxin, so therefore we 
couldn't Shave “an°amount ‘of -dosadge “ofVdigoxin' or a 
time. 

OQ; Let me ask another question with 
respect to: the site that’thevblood -sanple Ws +taken 
from directly. With respect to ante mortem levels, 
would you expect there to be, can you confirm for us 
what we thought the evidence of Mr. Cimbura was to 
the effect that with respect to ante mortem blood 
samples the site that the sample was taken from would 


be irrelevant? 


A. Well that is the — that is 
what we have assumed. I am not aware, certainly 
when one is drawing blood samples one assumes - it 


can be a problem depending on where you draw it 
from. Particularly with these kiddies you are 
either doing a scalp sample, or you have an IV line 
and you are drawing your blood from those two spots. 
Theedegree® shicdon' think jj atcleast Si neounework 
anyway, we assumed that the site of sampling was 


not of importance for our substance. 
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Q. 
my next question. 
AS 
Q. 


Spec iticauly: asrit 


Seccombe, cr.ex. PTS 
(Tobias) 


That in effect was specifically 


Yes. 


With respect to this phenomenon 


relates to what we have been 


calling substance X, you would not be concerned 


therefore with what site the blood sample was drawn 


LTOme 


A. 


Given our state of knowledge 


at the moment we wouldn't be. 


MR 
all my questions. 
TALE; 


YOu (re-examining? 


MR. 

Es 
time? 

MR. 
Phan vou. 


LOBLASS Thank, you, those are 


COMMISSIONER: Mr. Lamek, are 


LAMEK : Very briefly if ‘I’ may. 


COMMISSIONER: VOU GOD. El owere 


LAMEK: No, i corn Both nik so. 


RE-EXAMINATION BY MR. LAMEK: 


©: 


a question from Mr. 


Dr. Seccombe, in response to 


Strathy, and in partloular a7 


relation to such analyses as you have carried out 


on post mortem tissues, without speaking of 


particular levels recorded, you did say that some 
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levels had been so low as to be called non-existent? 

A. Tha @ vs correct 

O: And others you said were well 
into the significant level. 

Ay GSs8céR. 

O's Now, we know that with respect 
to serum you regard anything in excess of .2 nanograms 
as a Signiticant level; 1s ?bhat fare? 

As SOEBEC Er. 

O% What is the level which you 
regard as the threshold of significance in tissue? 

A. I would say anything less than 


-2 we basically are using the same cut-off point. 


Q. -2 nanograms per gram? 
A. wes 
THE COMMISSIONER: Did we not hear 


some evidence that in tissue the levels are vastly 
greater, did we not hear that? I am asking you, 
Mr. Lamek? 

MR. LAMEK: Yés, ©1%am"> sorry, wewdid 
and I shall be glad. to.have the Doctor's comment on 
a Wp he 

re We have heard, Doctor, and I 
ask you if it is your understanding that once study 


state has been achieved with this drug one might 
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expect to find concentration in “issue iand in 
particular heart, liver and kidney, which in terms 
of numbers of nanograms are substantially greater than 


you would expect to find in serum? 


A. Thahives right 

Or. Is that your understanding too? 
A. Yes 

oy Can you tell me then why you 


consider it appropriate to take the same threshold 
level of significance in tissue as in blood? 

A. Well, basically we are talking 
about our substance X aS opposed to digoxin. We 
would extract a certain amount of tissue and it 
really came down to the sensitivity of our methodology 
and .2 is absolutely nothing, but depending on where 
we look we can get higher levels than that, but 
tissue levels of digoxin there is no doubt is very 
much higher. 

Q. Do I understand that what I am 


calling your sthreshold level ‘of significance -=- 


A. Yes 

Or. For your purposes is a positive 
reading? 

As Yes, a positive reading that 


would represent aove the lower limit of sensitivity 


for the assay methodology we have been using, yes. 
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Ox. And they have nothing to do 
with activity, levels of activity, therapeutic, 


toxic or anything else? 


A. On Fa niO™ 
On A detectable positive --- 
A. That's right, we are investigat- 


ing and we don't know what we are going to find. 
So we'd like to kind of measure the minimum amount 
that we possibly can measure and say, well, that's 


loweoand: thateSunigb,~vOuRkKnoOwehs 1S. Alisa. relatrive 


Situation. 
OP I did want to be clear. 
A. Mess 
OF Lic 16 Important, because 1t 1s 


a thought that has occurred to me I confess 
frequently during your cross-examination 
particularly, that in a sense although what you are 
doing is clearly of interest to this Commission, 
your interests and ours are very different, are they 
not? In this sense that your prime interest is to 
isolate and identify substance X? 

A. Pe aie es et 

oO. Our prime interest in sampling 
techniques is how best to isolate and identify 
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A. Thatoiswright. 
Oke And those are not necessarily 


two sides of the same coin, are they? 


A. Only in respect to how much 
does our - the presence of our X influence your 
levels. 

Or: That isrirights: 

A. That s7 rigniy 

Ow Buteadeally mic you could 


isolate substance X by RIA, HPLC in combination 

or separately, or by any other way, you wouldn't 
care what else was there for your present purposes, 
would you? 

A No. 

On And equally if there were a 
technique that were capable of identifying digoxin 
and only digoxin, and I suppose people interested 
in achieving that wouldn't care what else was there, 
would they? 

A. That's true. 

OQ. So we are approaching these 
things from two rather different viewpoints, are 
we not? 

A. Forvsure;. yes. 


And that is why the antibody 


‘o) 


emit ,euce 
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which you find most attractive for your purposes is 
the very one that for digoxin assays is the 
least attractive, “rsn'*t it? 

A. That is true. 

OK Because Your NMG first batch, 
Orgrirst Lot) aneubody ms 'thevone that picks! up most 
of the substance that you are interested in and 
it is that very feature of it which makes it least 
desirable for digoxin assay, isn't it? 

AX Phat Ls true? 

Oe EP think the sening that you 
Sand theatre chat most ‘chéarhy “to my attention , 
was when Mr. Olah was asking you about the possi- 
bile oP trhic multiplier ettect ‘occurring tin 
post mortem serum as opposed to ante mortem serum 
with respect to ‘substance’ X.- ‘You ‘said, well, you 
recounted an investigation you had done in such 
samples from a child who had been receiving digoxin, 
and you said that study was contaminated with 
digoxin? 

A. Thaw Stright: 

On Now, from your point of view 
that sya perfectly proper’ observation, is it not? 
A. me fete a? wase 

Or The digoxin was getting in your 


way? 
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(Lamek) 
1 
Z ; 
A. Thath iss Lonesure . 
3 ors From where we are sitting it 
4 may be that your substance X and other. things are 
5 getting in our way? 
6 A. That isicoreect. 
7 OL Twowothenysmaia ,»points.at pL 
mays. Gclmithexcourseot, Mr. Serachy’ Ss (cCross— 
examination you referred to a child I think with 
: the level of 5u4 or 6,7) think dt was; a~hypothetical 
10 child or an actual child I don't know. You were 
11 trying to illustrate I believe, you were illustrating, 
12 the obscuring effect that could result from «the 
re presence of substance xX. You suggested a level in 
14 a child of 5.4 or 6 nanograms per millilitre which 
i you said would appear grossly EOXNIT CG. mel awais 
particularly struck by. those words and I made a 
4 HoOteseofiehenshebo Entakeaitiafvem thathnbhatsatueve! 
i of 5.4 to 6 nanograms per millilitre in ante mortem 
18 serum would prima facie be a level which you would 
19 regard as indicativelofigross toXEeut ye 
20 A. Regarding that particular case 
11 all’ I know is that I received, the phone call from 
“= the physician that was treating that infant and 
there was considerable concern about the toxic 
levels of the drug. He would be in a better 
24 
25 
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(Lamek) 


position to establish what is grossly toxic, and 
maybe the modifier was a little extreme. Definitely 
he was considerably concerned regarding the blood 
level and was rather..lrate that the level in the 
span of two days should multiply by twofold and 

yet the dosage had remained constant and there had 
been no change in renal function. 

Ors Donli take it,,at.deast. trom 
thatpathat a,.ievel,of.5.4;196 nanograms..per millilitre 
inptherbloocdsoiea Jive childsis.~one.whichswould cause 
pramabiacies ,pconcern,about»coxicity? 

Ave it certainly did in sthis 
particular case. 

OM Now, it may be that there is 
some distortion of the result by the presence of 
your substance, or other things which are attracted 
on the RIA without any separation of the sample, but 
Gnmitsefece+thatyisia Jdevel,in your, judgment ead tex 
that gives rise to questions of toxicity? 

A. With the limited experience I 
have had dealing with clinicians, yes. 

oe One other matter and it goes 
to the question of the high pressure liquid 
chromotography. You were asked as to the likelihood 


that HPLC will indeed separate out your substance X 
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(Lamek ) 


from a serum sample. Your answer as I understood 
it was that would ‘depend upon how S hue lin acl yy 
Similar substance X is to digoxin. You assumed a 
Close similarity because it’ is capable of binding 
Witenes bodywhor digoxin ieithatttai re 

A. Yess. 

O% Is: there any reason, Doctor, 
to believe though, or to think that substance xX 
may be any more structurally similar to digoxin 
than any of those digoxin metabolites which we 
also know bind to the antibody but which are separable 
by HPLC? 

A. I think that is an open question 
and that is very much a real concern of mine. 

OG. The mere capacity of this 
substance to bindrwi thywhesantibody as tinea tsel £ 
nowinecessany bndicatuonesthart Gikeliseso structural by 
similar that it would come out of the HPLC column 
in the same peak as digoxin itself? 

A. Thabeisetrue. 

MR. LAMEK: Thank you very much, 
Doctor, you have been very helpful. 


THE WITNESS: You are welcome. 
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MR. STRATHY: Just before we release 

3 Dr. Seccombe to the west coast, there’is one matter 
4 that is of some concern to me. | 
5 Ldo pote anvany way want. to put Dr. | 
é Seccombe in jeopardy with the publishers of his 
7 HpcomIng, article, but, obviously, as Mr. Lamek, has | 
' Said, it syoumarecon theacutting, edge, as itswere, of | 

the research it would be desirable at some point, | 
: and obviously the sooner the better, to have access | 
10 hon theat article. | 
11 THE COMMISSIONER: Which article are | 
12 we referring to? 
13 VRewSTRATHY 3. [telsathe Labest: one, 
14 I gather, that has been submitted to the publisher | 
ie of the journal, and is being reviewed. 

THE COMMISSIONER: . Is.that.the.one 

16 


that was to be delivered in Quebec? 
Mie UN SPRATHY: 2. NO. ledathetead C25 aaa 


| 
| 
| 
further one. It has been prepared and submitted and | 


it may be eight to twelve weeks betore it is Sunni one 
THE. COMMISSIONER:..All right. 


| 
| 


THE WITNESS: That.is correct. | 
MR. STRATHY: I may be making a.lot | 
more out.of it sthan there is, in’ fact, but 2t would 


certainly be helpful to have a look at it. 
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MR. LAMEK: Mr. Commissioner, Mr. 
Strathy did speak to me about this at lunch and he 
very properly understands Dr. Seccombe's reluctance 
to make any kind of publication of a paper which | 
has been submitted for publication because that might | 
impair its acceptability by the journal to which it | 


is being submitted. Mr. Strathy understands that, 


and he is not in any way interested in embarrassing | 


Dr. Seccombe in that way. | 
I think we will have to ask Dr... 
Seccombe at what point in the publication 
process this paper, which has been submitted, may | 
properly be distributed to people here. That is | 
the first question. Then, whether Dr. Seccombe | 
may be available for further evidence with respect 
to that paper. He is not being questioned too closely 
about it because’ there is no wish’ to make’ pre= 
publication, if VOUTWEET ror ENSematters contained in 
a 
MR. STRATHY: Yes indeed, Mr. 
Commissioner, and if*T may, a further step once 
removed from that, even if we might have access to 
Ht with respect’ to-réad?ng a-copy of it, without 
it being reproduced. 


MR. LAMEK: I think we have to be 
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1 
2 . 

guided to a very large extent by Dr. Seccombe on 
3 that, and he should recognize -- 
ss THE COMMISSIONER: What do you say 
5 aboutta Flatof ithisy: De. Seecombe. | 
6 THE WITNESS: Well I guess the 
7 difficulty has obviously been expressed and it really 
! Comes down to the editorial policies of the journal | 

that it has been submitted to, and I am in no 
; position at the moment to elucidate what those are. | 
- Some journals are very strict as to that sort of | 
11 thing; others tend to be a little more openminded. | 
12 I would be happy to look into it when I get back | 
13 to Vancouver. | 
sal THE COMMISSIONER: You say the | 
is publication wi Titbeiwnen? | 
i THECWLENESS tenths revaavarizable | 

that one has no control over, but typically you are | 
_ looking at eight to twelve weeks for the review | 
18 process and then there is a delay, after acceptance, | 
19 prior to it being published.which may amount to a | 
20 matter of months or years or weeks. | 
1 THE COMMISSIONER: Can we follow it 
2 up to ‘see whether the*journal will -- if I can be 
33 of assistance I will certainly sign anything that 

is put before me -- within reason. 
24 
25 | 
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MR. LAMEK: Dr. Seccombe, if the 
; paper is accepted for publication, and I am confident 
: it will be, perhaps upon its acceptance you could 
) tet us know if-you*may then’ -—— | 
6 THE WITNESS: I will contact the | 
| editor of the journal when I get back to Vancouver 
8 and explain the situation and see what his Re ccrae cae | 
biases | 
9 | 
MR. LAMEK: And if you could persuade him 
i to expedite that review period as Wer, ‘Ciae- coo | 
i would be helpful. | 
id THE COMMISSIONER: In the most | 
| 
13 ' Unlikely “event that it is refused then-I suppose it | 
14 is yours to -- | 
15 THE WITNESS: It is up for grabs, and | 
16 it will probably be rewritten and revised and | 
resubmaittreds | 
1] | 
MR. LAMEK: We are not deterred 
18 by one rejection Slip, Mr. Commissioner. | 
19 THE COMMISSIONER: All right. Well | 
20 I think we know where we are at. Does that solve | 
21 your problem -- at least, it does not solve your | 
ao problem but it the best -- | 
23 MRw: STRATHYS* Ith is a practical | 
solution. | 
24 | 
25 | 
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| seiner ts mettre Ramlila Seccombe. ba 
FF-5 1 | 
2 | 
MR. LAMEK: Thank you very much. | 
3 The IGOMMILSSTONER: Thank vou very | 
4. much; loctor,. indeed, 
5 MR. LAMEK: We have gone a little 
6 longer with Dr. Seccombe than we thoughtat lunchtime 
: Pave Woomiqnt. Ll wonder if 1 might suggest this. | 
; Pagiemetioan star tingiwithoDr..Bllis tonight, .and 
I have no authorization from Counsel for the Hospital | 
: tousuogest this, but ol wonder Lf it might berusetyt | 
10 to have one of those informal meetings with him, | 
| 
11 if his counsel if prepared to have it. | 
12 THE COMMISSIONER: What do vou \sey, | 
13 Mr. Roland? 
14 MR ROLAND: both ink Tl can saccept yon 
he Devo so1 UDr. hls, He has been (here all jday waiting 
towbe called ands] eihink, for ,.anothes halt hour, be | 
eS would be prepared to meet with Counsel. | 
17 MR. LAMEK: If that were so, we could | 
18 start. .fresh, with himeina the morning, | 
19 THE COMMISSIONER: All right. That | 
20 is what we will do, and at this moment -- | 
1 MR. ORTVED: May I say something, | 
22 Mr. Commissioner? 
i THE COMMISSIONER: Yes, all right. | 
MR. ORTVED: Mr. Commissioner, I want | 
24 | 
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to renew at this time my application for the 
Atlanta Report and the reason is this: Mr. Lamek | 
has advised me that following upon the evidence | 
Gorceriing the testing for digoxin it is his present 
intention to then commence hearing from certain of 

fie "doctors of the Division of Cardiology. "He Nas 

indicated to me further that his present plan is to 


call those doctors,really for all purposes, which 


would include” the chronology,going back to duly, 1980 | 
and really continuing up to the present time. 

Part of what he will obviously canvass 
with them is not only their respective reviews of 
the deaths during the period 1980 - 1981, but we 
can imagine their retrospective reviews of all of 
those deaths. 

It strikes me that, firstly, we have 


here terms of reference which detail you to inquire 


into certain reports, one of which is the Atlanta 


Report, in which we know from the abstracts 
characterizes certain of those deaths differently | 
than others, and it is my submission to you that 

those doctors; Dry Rowe"in particular, might peor 
assistance to you in terms of his views of those 
deaths having regard to what is said about them by 


Atlanta. 
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Sr i 


‘ secondly, we are in the situation 

3 Ofwbr. RoWe as agwitness asked yin allahikelihoo..ko 

4 comment on certain of the deaths when there are 

5 counsel here who are in possession of information 

6 with which to cross-examine Dr. Rowe,as contained 

7 in the Atlanta Report,and to which,he,is notsprivy. 

3 That strikes me as unfair. 

So, for two reasons,I renew my 

; Peduest.touyou,.firstly on the basis of assisting 

M0 VOUStCO aGrive atethnesboutom Gfsthisein the ‘very 

11 best manner you can,and, secondly, on the basis of 

12 fairness. If Dr. Rowe is to be called,then he 

13 Shoulda cvhave access, to uwhe Atlanta Report first. 

14 Gis: COMMLESS TONER: Thank, yeu, alia. 

15 Crtved. saYou: ‘Know Of! course that there 164 -delicate 

balance that we have to -- 

= ME pORDT VD teed aM awaGce.Ginthat. 

? THE COMMISSIONER: .It would certainly 
18 assist you and for that purpose I am concerned about 
19 your ability to cross-examine with one of the 
20 documents being withheld; the other problem of course 
1 is if it is released prematurely there is a problem | 
2 as to an injustice being done vastly perhaps vastly | 
93 more serious. I do not know; that is the problem, | 

I am not deciding anything. We are going to discuss | 

24 / 


25 


24 


25 


ANGUS, STONEHOUSE & CO. LTD. 


TORONTO, ONTARIO i) 9 2 


this further with you and perhaps with other counsel. | 
What I would like to happen is that 
immediately we rise and before anybody attacks Dr. 
pig eee thetnertewttnéss eiewouldglike to see in my 
chambers those counsel to whom I delivered a copy 
of the Atlanta Report and see if we cannot perhaps 
solve your problem. That does not include you, 
Obviously, Mr. Ortved, but perhaps we may be able 


tor solve that” probwems 


MREMORTVED: “All right. 

THE COMMISSIONER: Yes, Mr. Manning. 

MR. MANNING: I would like to 
endorse those comments. 

THE COMMISSIONER: I thought you 
would. 

MR. MANNING: I am not repeating it. 
I do have a problem with respect to timing. I am 
sure that that is also the problem of most counsel. | 


Mr. Orved has obviously, through 


| 


his contact with Mr. Lamek, received some information 
as to what Mr. Lamek hopes will develop in the next 
little while and the order in which he hopes to 
proceed. Having been in the position of having to 
eald witnesses! out jof jordemuformmany *years. ) 1 fully | 


appreciate counsel's problem. T wonder if Mr. 
| 
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Lamek can be in a position in the next few days to 
give all counsel an outline of where they expect 
to be going with respect to the'kind of witnesses 
and who they expect to be calling. 

THE COMMISSIONER: I suppose if you 
don't hold it against them when it turns out that 
uneyve*can' t follow it. 

MR. MANNING: Of course not. We all 
appueciate /eMrescommissi Gher sh’ the ALESLCANLYOOE 


trying to time witness. 


| 


| 


MR? EAMEKS Mr ‘Commissioner; Pleat there 


be no mtSunderstanding about this. I have 

advised all counsel to the best of my ability as 
soon as possible as to the sequence of witnesses. 
It was only when to my surprise today -- it looked 
at lunchtime as though we were going to be through 
with Dr. Seccombe by the middle of the afternoon -- 
butvit-oecctrréed tome that next week, whiieh*tr@had 
oOtherwirse+thought+to be: felled with witnesses was 
going to have to be reorganized. 

The reason that I spoke to Mr. Ortved 
and indeed to Miss Devins about calling the 
doctors is that it is their clients that I need to 
talk> to" in av-hurry to’ Find out’their"avaitabi lity. 


No preferential information has been given out, 
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te teiona Mr. Manning's mind at ease --- 

MR. MANNING: I was not suggesting 
coe] alte Tap 

MR. LAMEK: He will know as soon 
aS a plan is arranged. 

MR. MANNING: I was not suggesting. 
epveni 

THE COMMISSIONER: All right, I 
think the schedule that we have been given so far, 
P found very heipruly and’ 1 am trusting that you 
Will find it, that everyone will find it helpful, 
and having that vote of confidence I think Mr. Lamek 
anceMiss Cronk, will continue that and will perhaps 
expand Le to take inva bit more, 1f you can. 

MR. LAMEK: If possible. 

THE COMMISSIONER: We will rise. 

I want to see those counsel that I indicated in 
my chambers right now and the rest -- what time and 
Where will’Dr, Ellis be, do we know? 

MR. LAMEK: Mr. Commissioner, we 
were just considering that very question. We met 
at lunchtime in the jury room which Miss Cronk 
ano tare wsing as counsel room; and Jf that ag 
convenient to the court we might as well meet there. 


THE COMMISSIONER: All right, then, 
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MiGs ano Land . 

MR. ROLAND: Yes. 

THE COMMISSIONER: Can vou save it 
for five minutes or ten minutes or something like 
that before it starts? 

MR. LAMEK: Sure. 

CHG COMMISSTONE Re: aeA lee iciat maine 
LO: 00 To"clock” tomorrow morning. 


---Whereupon the hearing adjourned at 4:00 p.m. 
until Wednesday, June 29th, 1983 <at 10:00 a.m. 


% 


